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Abstract

In this study, efficiency of nisin in cumbination with chelat ing
adent. EDTA for inactivabing Salmonelis isclated from dried egg was
investigated. To detect and identify §§lggggll§. 40 samples of liquid
egg,dried ed¥ yolk, dried eg® white, dried whole egg and exg shell were
geach collected. The results indiceted that 4Lwo btypes of Salmonella

were found., (ne of them was Salmonells mbandaka isviated from 2.5 %

of 30 tigquid gy samples. The other was Salmonells singapore

isolated from 2.5 % of 30 dried egy yolk samples and 2.5 % of esg shell

samples., Pased on tLhese resuits, S, singapore isolatbed from dried

2gyg ynik was bLhen chosen for determining the most suitable concentrstion
af nisin and EDRTA.

According Lo Lbis  sbudy, various concenbprabion ievels of nisin
aud  ERTA  were aued Lo inactivale 5. usingapure. It was found that
Lie mosl  suitable concentrstion of nisin were 50 and 100 as/ml in
combination with 20 oM EDTA in cell buffer. After a i-h exposure to 50

A4g/ml nisin/20 nM EDTA and!(00 gd/ml nisin/Z0 oM EDTA, 8,23 and 1,22 loy-



syeie reduction  in 5. singapure populations were observed. The iog

reduoct.ion  of 9. singapore popuiations at Lhese two concentration

igvels of nisin was nol. significantly different amon¥ each obther.
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Wiy ot lwle 7.0
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test indole production btest (g d-taetrate 333%0 mucate malonate
utillization ONPG hydrogen sulfide production Uag motality besp 5ﬁ
ﬂ§n%aw§otﬂﬁtﬁut§a Ssimonella NANINAFIUNNIFILANLNONTIMY subspecies @D
14
3. ANTATIMY O 4aL H wauRiau
3.1 pI5NTIMN O UBURALIL
(SofuonTdun Endo agar iwxﬁuﬁaa15§unw5msaaﬁwtﬁaﬁaaé?u 0 ﬂ%ﬂiﬂ
Tt SauAnTeRa16 855 slide agglubination fy O WOURITY
3.2 pERTIa) H uaudiamdd | uasila 2
3.2.1 ﬁwax%aqwn Endo &sgar {411 swarm agar plate %ﬁﬂ§mwm§u
iutudonar 0.7 Toald i Sounsesonansanuineiaes drliied 87 ssmnaiies i
Gans 18 1 Tae wagaixﬁuaWﬁﬁuéxﬂgaugiﬁ (motile strain) Aasusldifusy
SWArm agar
3.2.2 14 8 wounddn Thwer Twduaud wee 8 wieinatuouddsy
mdpuisSoTngds  slide sg¥lntination Segpensamulnle A sowdiauwvesiSolald
Falumanamanassunla 1 w3a 1l 2 Bla
3.2.3 gnaiipan swarn agar 9w tludp 3.2.0 asly swarn
agar 3k 2 Temiuueuidaiaidntuialule 3.2.2 Felwnatateed drsum 1

LLED0 SN 0.9 Hadaes adlinauty swarm asar 10 ldush 37 sddnigaidaa (U
l" " R :;, L R ' » w » ) ) \ ;4 1 %]
Coan 8w Tae sowsdSuiee timue s anidmenanintt dunsandiiaundan luonduae
W

a W R . . Y :;...:'VI\‘ P i . L . . _;'u . -
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1

g.2.0 14 ¥ upwhiawaasmn B uoudianupslaniia (avuuaidede
&%SQWH SWAPrM  BF¥ar qwuﬁ 2(1%58 3.2.3) A9yl swarm agar awu% 3 %a SWADPM
agsr  avnadiaTLANRLSuEa LG uTny 2 wlaluenid 1 was 2 i liieR 87 2
csaniza (a8 $2Tus

3.2.5 50xn9q1§91u swarm agar 0 3 B Sonmasaudl 2 vla (3o

]
RENBHATINAVY Ts)suaumauaunﬂ'ws'hsuaumwm 2 1
9 L] L] .



MANUIN A

A19%Y doubling time uaﬂﬂﬁﬁﬁﬂﬂiﬂﬂuﬁﬂﬁﬁﬁuﬂaﬁ S. singapore

1.7179%7 doubling timeyn¢ S. singaporenusnlnandlosnelius

ANTM doubling bime | Jumamigsssiraidniaisiudy 2 1o
ananuiavane lunanaao ssus Sasinaandnu o fafuasniaan  Siunoudeine i
;éa Salmonella %éwuﬂwsuan ias lgﬂﬂ1§1u BH! broth uwiﬁéw ab %ﬁ?ﬁﬁﬁﬁ?ﬂgu
uds 600 wluams naq 10 uA anfuiner 00 AlainidFeuieufuns e
gﬁuQQﬁunuﬁuﬁuuaaL%aé Salmonella WA299ANMM doubling time maotéaawsﬁuii

Qﬁﬂéﬂi

L = t.1In2
d —_—
Inx -Inx
& [»]
td'= doubling time of culture
t = passtime
a {
x, = 15awidea 4.8 t
™ I a v
X = 530988 o, 12801500

) v
isan lugsninenainnianaass  (iesslinngieda uasuusRanaoailan
» 1] 1]
sntharsmmeni IotSanuninlaas 5 x 107 CFU/ml. QM1 lANan1SnAa09Lne
auaaniasonle 59911 duR0enanTn doubling time 3INNNTNARDI LANERINNTIR

t4



o v v o Y e 4 %)
ANT190 14 AINANNUETERIN 99 NIULTAAYDY 5. singapare 3 BHI broth AULI87 1%

174133
1787 (4 1M1 74199 Salmonella (CFU/m1)

o 2.8 x 10°

5 2.9 % 10°
15 3.3 % 10°
25 ' 3.9 % 107
45 4.9 x 10°
55 5.6 x 10"
65 6.3 x 10°
75 7.0 x 10°
85 7.4 x 10°
g5 8.1 x 10°
105 ‘ 1.0 x 10°
115 1.1 x 107

LAS L ¥ RNANINNANT 9 LA 1IaMN doubling time asl@An doubling time

Y99 Salmonella singspore ‘lu BH! broth 1.1’;')515 61.60 m?x %G doubling

" Iﬂ' o 3 3
time N1a a5 11 LUAITHIGILIUL TAANUNAT ¢ Lutuna 1
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2. ATAINTUHINTIINVDS S.singapore NUINIARINGIBENI LUNS

Uinsanlumsinuduitanst 91 Dt enanuiSanas . Suduasn suiuay 334
arvdaviSinat o lduiney  warsaniadivis @0 wrlddamnamuiuiutesigad (Cell
dgensity)  fiaaluownsinas  Tagswudnasnanidu Absorbence w30 Optical
Density (0.D.) 33%0dswinn1awninyssuas L?Saéae‘lﬂgnmaéwa?u%s AYNEIARY
washunnsardmyianmmnuines i gaade 600 wluiams FouduaanuenoaduRlas
ﬂﬁsqaiuﬁvaaaﬂan71511ﬂﬁos 9 lamA LN oL 2AaRTAT

Tun19n9a0s9eRn1TATI9tu3Nar0si 50 Salnonells  yiARlaaALSonIN
MNNTNAADI Lute 1 Taaﬁﬁﬂswﬂuwmsgwusuniﬁciwuouzéa Salmonella  fuAY
Optical Density (0.D.) (5uanmssisiniofifuld (Stock culture) astuan
%17 Brain Heart Infusion (BHI) broth udatnldtad suwadi 37 semgatFeaui
1387 12-24 $21us antuiaTu3adn Opticsl Demsity (0.0.) ﬁaoqnsnaaéuuﬂq 600
inTuansdeinaralinds Tasdam 0.0, fseduaridosns 0.04, 0.08, 0.15, 0.27,

0.46 Ay 0.75 wdrirdrasneh 1309018 winlaladehads Pour siste lu BHI
Agar  uuh 37 semnigaidea 18-24 dalue 1ieldduonlaladl waven 0.0.600 Wi
aflal Soungwianuduiugsening - 0.0.600  fudruaulelainedadsns (colony
forming units/ml. , CFU/ml.)

Giowndofiansly BHI broth 1ﬂ3ﬂﬂ31mnuﬁuﬁuﬂaaLﬁaﬁTaﬂ1§atﬂaTmsTﬂ
1931094 (spectrophobomeber) nﬂawuaﬁoaauuao 600 w1 luiNAT uaauuawuauTaTaun

16) 16)&31'1']‘571938\36103\’)7’107] 18 uaamun 14



#19799 15 A NANNUETENIS optical densiby NUAIUIULTAAYDI S. sindapare

Optical density | 31%JUL9AAY99 S. singapore

0.75 1.2 % 10
0.46 5.8 x 10"
0.27 2.9 x 10°
0.15 1.5 x 10°
0.08 7.5 % 10°

0.04 3.8 z 10
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g 4.746[4.939]5.057{5.135/5.189(5.22715.256/5.276!5.291}5.302/5.30915.314}5.316{5.3:7/5.317/5.317!5.317!5.317
g 4.59614.767]4.906]4.986}5.043|5,086]5.118)5.142{5.160;5.174!5.185/5.193{5.195}5.203{5.205}5.206]5.206:5.206
10 4.682}6.671}4.79014.781}4.931{4.9755.010;5.037]5.058)5.074]5.088}5.098 5.1osis.11L $.117/5.120]5.122}5.12
1
11 4.392{4.579}4.697|4,780[4.841)4.887]4,92414,952{4.975]4.994]5,009)5.0215.631;5.039]5,045(5.050i5.054!5.057
12 4.320{4,504]4.62214.7064,76714,815]4.8521¢.88314.907)4.92714.944}4.95814.9€9]4.578[4.986]<.293]4. 99815 002
13 4.26014.662]4.560i4.,644[4,706]4.755]4.753]4.824]4.85014.782|4.88914.90414.917]4,926)4.93714,94414.95014.956
14 4.21016.39114.50814.591]4.6544,7044.743}4.775}4.802!4.82414.843}4 .859{4.872{4.88414.894]4.902{4.91014.926
15 4.16816.347164.46314.547]4.610}4.660]4.700}4.733]4.760]4.783]¢.86314.820]¢.63414.846]64.857]4.866]4.87414,581
16 4.13116.309}4.425}64.509[4.572(4.622(4.66316.696]4.726)4.768)4.76814.786(4.800j4.813{4.825}4.835]4.844]4.851
17 4.09914.275]4.391)4.475)4.539)4.589)4.630]4.664)4.693]4.71714.738/4.75614.771]4.78514,797]4.807}4.816)4.824
18 4,071]4.26614.362{4.46504.50914.560]4.6014,635|4.664(¢.689{4,71114 72944.745)4.759]4,772{4.78314.792{4.801
19 4,06614.220]4.335[4.419{4.483]4.53414.575(4.61014.639(4.665]4.686/4.705(4.72216.736/4.749{4.76114,77114.780
26 4.02414,197(4.312{4,395)4.459]4.510/4.552{4.587|4.617)4.642]4.664)4.684]4.701[4.716]4.729{4.,761]4.751{4.761
24 3.956i4.12614.239{4,322{4.38604.43714,48004.51604.546(4.573)4.59614.616{4.63414,65114.665{4.67814.690i4.700
30 3.889{4,056{4.168{4,250{4.314)4,366]4.409}4.46504.477]4.504)4.528)6.55016.569(4.586{4.601(4.61514.628}4.640
40 3.825!3.988[4.098{4.180{4,264(4.2964.339)4.376{4.408]4.436}4.461]4.48304.503]4.521(4.532{4.553]4.56614.57¢
60 3.762]3.922{4.031{6.111}4.1744.226]4.270]4.307]4.34014,36B14.394{4.41714.L3814.£5614.475(4.490]4,50414.518
120 3.70213.858]3.965/4.04414.10714.15814.202{4.239}4.272]4.301}4,327}4,3514.372}4.392]4,410}¢,4264.642]4.456
- 3.64373.796]3.90013.978]4.060{4,091(4.135|4.172{4.205{4.235|4.261{4.285[¢.307 14,327 [4.345{4.363{4.37914.394

89



a

AT1T9AN significant studentized ranges

a = .01
&t ! p = vwunadsludrenis sy vy
¥
mwiadaal o0 1 |26 | 26 28| 30 a2 w| 3] ] 40 | 50| 60| 70] & | 90| 100
: .

1 190.03{90.0390.03{90.03{90.03[90.03{90.03{90.03}90.03|90.03] 90.03(90.03{90.03{90.03|90.03{90.03{90.03

2 |14.04]14.04|14.04 [ 14.04 | 14.04|14.04| 14.04| 14,04 14.04| 14.04] 14.04] 14.04) 14.04] 14.04{ 14.04] 14.04] 14.04

3 8.321(8.321[8.32118.32118,321(8.3218.321[8.321]8.3218. 3218.321{8.321|8.321{8. 321|8.321|8.321|8.321
4 6.756{6.756|6.756{6.756|6.756{6.7566.7566.756|6.756|6.756{6.7566.75616.755]6.756(6.756{6.756{6.754

5 §.07416.07416.074(6.074{5.074{6.074|6.07416.074{6.074{6.074{6.07416.07416.07416.074(6.074(6.074[5.0764

6 5.703{5.703]5.703{5.703|5.703(5.703]5.703|5.703|5.703(5.703|5.703|5.703{5.7035.703{5.703]5.703] 5.703

7 5.47205.472|5.47205.472{5.472[ 5,472 5.472]5.472|5.472] 5.472) 5.472| 5.472{5.472|5.472|5.472|5.4725.472

: 5.31715.317]5.317{5.317}5.317|5.317)5.317)5.317{5.317}5.317]5.317]5.317|5.317|5.317|5.317{5.317|5.317

9 5.2065.20615.206}5.2065.206|5.206|5.206|5.206/5.206|5.206]5.206|5.206|5.206 5. 206|5.206 | 5.206}5 . 206
10 5.12615.12615. 126 [5.12¢15.124{5.124{5.126[5.12615.12¢[5.124| 5.12415.124|5.124] 5. 12615.124[5.124|5.124
11 5.059/5.061]5.061]5.06115.061}5.061]5.061]5.061]5.061}5.061]5.061{5.06115.061|5.061}5.061|5.061}5.061
12 5.006/5.0105.011}5.011{5.011}s.011{5.011{5.011|5.011)5.011]5.0115.011|5.011}5.011{s5.011{5.011{5.011
13 4.96014.966146.97014.97214.972|4.972(4.972(4.972{4.972(4.972|4.972]4.372[4.972{4.9724.972{4 972 4. 972
14 4.921[4.92914.935{4.93814.940]4.940]4.9404.96404. 960{4.940]4.940]4.9604.940)4.9404.940|4 940 4. 940
s 4.887[4.897]4.9044.909]4.91214.9144.914]4.91414.914]4.914|4.914]4.9144.914}4.914]4.914|4.914[4.914
16 4.9584.869]4.87714.883|4.887{4.890|4.892]4.892|4.892]¢,892|4.892]4.892|4.892{4.892|4.892{4.892{4.892
17 ¢,832{4.864}4.853(4.860|4.365|4.869(4.872{4.873|4.874(4.874]4.874]4.874]4.874]4.874]4.374{4.874]4.874
18 4.808}4.8214.8324.8394.846(4.8504.854]4.856]4.857|4.8584.858(4.858(4.8584.858|4.858(4.858 (4. 958
19 4.78814.802/4.812]4.821]4.828)4.833|6.83814.84114.843]4.8446.845]4.845 |4.8456.845[4.345[4.345/4.845
20 4.76914,78614.79514.8054.8134.318{4.823}4.827|4.830]4.832] 4.833|4.833|4.833{4.833|4.833|4.833}4.333

)

2 4.710{4.7274.761[6.752]4.762{4.770{4.777]4.783¢ . 7884.7914.796|4.802|4.802 4. 8024 802148024 302
30 4.630]6.66914.585[4.59914.711(4.72114.730]4.738]4.744]4.750]4.755)4.772 |4.777]4.777]4.777}4. 7774 777
40 4.591]4.61114.63014.665]4.659/4.571]4.682]4.692]4.700[4.708}4.715]4.76014,754]4, 761 |4, 764|4.76414.T64
60 4.53014.55314.573]6.591]4.,6074.620]4.633)4.545]4.655(4.685]4.6734.707 }4.7304.745314.755 |4 .761|4. 7865
120 4.46914.49414.516(4.535]4.552{4.358|4.583]4.596]4.60915.619/4.630{4.67314.703)4.727|4.745{4.759]4.770
- 4.408}4.436/4.457[6.47814.497 4. 514 4. 530[4.545{.559]4. 57265844835 (4.67516.707[4. 734 [4.756]4. 776
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