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Abstract

To suggest an improved diagnostic method for Salmonella spp., analyses were conducted with immunoliposomes and
compared with the results from a commercial test kit. One sample out of 36 samples of eggshell was Salmonella-positive
viaimmunoliposomes. In the case of the use of the commercial test kit, six samples out of 36 samples were Salmonella-
positive. These Salmonella-positive samples were subjected to biochemical identification tests that confirmed that they
were Salmonella-negative. As for the egg content samples, they were Salmonella-negative in both analyses with immuno-
liposomes and the commercial test kit. The Salmonella analysis with immunoliposomes reduced detection time, by 24 h
compared to the commercial test kit. Bacteria, including Acinetobacter baumanni, Chryseomonas luteola, Enterobacter clo-
acae, Escherichia coli, Escherichia hermannii, Klebsiella pneumonia, Pantoea spp., and Pasteurella pneumotropica, were
isolated from the eggshells. Other than Acinetobacter baumanni and Pasteurella pneumotropica most of the isolates were
known to frequently appear during egg production processing.

Key words: bacteria, commercial test kit, egg, immunoliposomes, Salmonella species
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SR -3 Whe-S ]85 thdgt WA o) o] &
2 5 Utk BYYEFS o] WA el #
3 AT T, oOE, AEA T A 248 o
o2 BuH3 QIck(Rongen e al., 1997). AEA L 5=
717k HeElstar Al&siAl A9E 45 4 dtke A
3} tiEe] Mg 71ES] FHE AFS} ThsetRE 7
T B4, AR B0 H8HoF 2ol gl

HAA &<l Awdleh= Enterobacteriaceaecl 43}

Al SARVNE e AR &
Salmonella enterica 2} Salmonella bongori 2 F-¢] &35}
™ 25007) o]/Fe] dA el LA JArk(Popoff et al.,
2003). Salmondla enterica subsp. enterica serovar Enteritidis
(S Enteritidis)2} Salmonella enterica subsp. enterica serovar
Typhimurium(S  Typhimurium)S X 3$8l= S enterica
subsp. entericadl] &8s AN BHFEC] FR HTH 2
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=9] Al AFO=E U, IR, S7, AE, AL, A
G, a2 g Aee =y, Alolex, BFHE, 3510},
=, A AAF, QAR F2 T v AEel &
A 2Jth(Beucaht, 1996; van Benden et al., 1999). 2005
Hro] exEgoloA HuE 2FE Alale] 76%=
Salmondlla spp. W#21 Ao = UERda AgAEogE
GR7F 57%, SF 53] 7haso] 30%, - B SGEAE
o] 4%E AAsh= ZAoZ YEPHTH(Much et al., 2007).
20061 A&, GoellA 3Ho] dAdstar 1789 APt
g Arde} AFEE Alale GARC R The Ejgh]
7ol 299 S Entenitidisl] 2J3F Aoz Fg=|tH(Calvert
et al., 2007). 919} 2o] die Amdel] o3t A5E
Abazel] HIHSHA AFE o] =], FAZS AT, '
< BN 719eA e FoA 719X BmE A
W2, Ak weol AF Tl 9ste] Ak H A S
Enteritidis 74 A=7F 9S8 dte Aoz HuHAG
(Mollenhorst et al., 2005; Namata et al., 2008).

o|F %, Adrdte] g AF P Q%] A 5
LA 2 el Har ded], MAMPHS o83t
of Ardats #4317] fsie 35Ue] AeHER
(Andrews and Hammack, 1998) AFix|e} 7 ake] Al
&3 Of-go] ol AAolt}h. webA], B Aol &
AAZHS SESlaL SE WS AAE] Hske] |
AYEFo T FAE A oks S-88t] Arde} Xk
< FHstar o] HE o]8ate] AltelA A
Ao 2] WA X0 AF A8 dolr i}

At
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o
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FU

ol Higq
< oHd

o=

Sulforhodamine B(SRB)= Molecular Probes(Eugene,
OR, USA)ollA 45} t}. 1,2-Dipalmitoyl-sn-glycero-3-
phosphoethanolaming(DPPE), 1,2-dipalmitoyl-sn-glycero-3-
phosphocholine(DPPC), 1,2-dipal mitoyl-sn-glycero-3-[phos-
pho-rac-(I-glycerol)] (DPPG), Y J~EFT], o7uh(7])F
=7] 04um)2 Avanti Polar Lipids(Alabaster, AL, USA)
oA 43T}, N-succinimidyl-s-acetylthioacetate( SATA)
+ Pierce(Rockford, IL, USA)olA 4315t} 8 A
g} OZ& A= Kirkegaard & Perry Laboratories Inc.
(Gaithersburg, MD, USA)ollA #4515t Egjw|gold,
S22IE, FY2HE, WEE, olaZ=IHE,
Sephadex G50-150, Sepharose CL-4B, sucrose, sodium
chloride, potassium phosphate monobasic, potassum phos-
phate dibasic, bovine serum abumin(BSA), octyl B-D-
glucopyranoside(OG), trizma base, Tween 202 Sigma(St.
Louis, MO, USA)ZH-E -39t} Nutrient agar(NA)=

Difco Laboratories(Detroit, MI, USA) A|¥-2-, brain heart
infusion(BHI)Z} xylose lysine desoxycholate(XLD)= BD-
Diagnostic Systems(Franklin Lakes, NJ, USA) #A|&< A}
£33t} & 2wz} 1gG AAI R =, magnetic particle
concentrator(MPC):= Dynal Inc.(Lake Success, NY, USA)
ol APl 20E 2~EH-2 bioMérieux(Marcy-I'Etoile, France)
oA FAstHT. FF =] =4 Jasco FP 550(Tokyo,
Jepan)e o3tk AP AT AT HE B F=
A A ELRIvLE, Mshy, 2= FrvPlolA 14
M 7] g g AEs Tdste] ARtk

2| ZEFDL M2 ZF| &
YrEFe A Bk S WEste] FISHATHKIm
et al., 2003a; Kim et al., 2003b). 7+eF5] Awshd, WA
5mge] DPPES} 35mge] SATAE HRS-A|#H DPPE-aceyl-
thicacetate(DPPE-ATA)E: §H433F 3 of7]0]] 29.6mge] DPPC,
3mge] DPPG 158mge] SH2HIES 718l 22232,
HehE, o]lAZ2HH 2(6:1:6)%] EF-EE = At
T 259 A2E Hallste] AEn7Q ¥3E4 SRB
= ¥F3e= gEES T3 miniextrudersS EHA)A
QA =7)E FY3}slal Sephadex G50-150 ZHS &
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dojx EEFH Ao FHATS YxFe 2
—SH7]Z activationA] 7] &47]°l] maemideZ |2 §&%
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Amuztel 24
Ao 2 HE Adrdels FA8ke HJAX S8 Es
SS9} 2t} A9 7Ho]7)E= Singlepath® Samonela(Merck,
Darmstadt, Germany)s AH&-ste] ARdels F4Js8tal o]
AE WA EF ot Ardle} Faldzte} vlws
o} =, ARRA ARS W2 dge T3k )
fEo] = BBoz Hylslal BHI 225mLd A2 4
o] 37°Collx] 18AI3F BRE 1xF Suf gt 3 vkl 0.1 mL
< 10 mL2] Rappaport-Vassiliadis(RV, Merck) B X]ol] 7]
4L5°CON 24713F B<F 2 AAF T Ik, Z)
ol 160 LS FaHA o7 E0] Woles]w 208 Fof
A= A} 71EQ] control line?} test line 5ol A &
Ae] Ueh e Awe} polBE o] Aol RV 3
ujokel ARE XD HFu|R|o] =asle] gaES

welstr

AP EES o]§gh ArdlEte] 42 o] High
W (Kim et al., 2003(a)S W3t AAISAT F,
75x12 mm(z=°]x2]7d) =719] borosilicate Al g ol & At
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wdle} 1gG AAHIE 20uLS ¥ o}7]9] BHI brothe
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20 £ o7 2H AH3AY. o]F, 1mLe 0.02M TBS
0.13M sucrose-0.5% BSAEN O 2 ThA] A|FElaL o 7)o
M2Ae WA 2E &4 70uLs F7FHTh wey]
Lol 158 5k vEEAIZL 3 g 1mLe] 0.02M TBS
0.13 M sucrose-0.5% BSA g0 2 3H AA3}T} vhA]
9o Z 0.02M TBSE =% 30mMe] OG €9 200 uL=
H7¥star Z3stA vortexingstith. MPC toll Ald#s ¥
o] ZAAZ Fol A F5Y 150uLE 0.02M TBSE
33} 3 o] 10x10x48 mm cuvetted] A4 o733
543 nme} =31 596 nmoﬂfﬂ PFEE SAsIAS 1

SPIE B4 VR, W EEA g% 427
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=22 83
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et 3, APl 20E 2EHS o|83te] e AES A
ok 2E§ Aol Yehd 7} 9hg-o] A3E 7|E8kal F
A& APl Lab Plus software(bioMérieux)ll 2J3] AA]s}
AT,

Dulgle] BAM T

[y | == e
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Fig. 1. Dose-response curvesfor Salmonella spp. using immu-
noliposomes.
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A EE BHI Sduld $oll & 5714 A7) 10%-10°
CFU/mLe]l 23lEd], ©]2]gF background microfloraz} &
AYEF A S 71HA Fsvhe AL WP E
= A9 Jed (sdlectivity)o] 93 102 rHETH

Zi0]7|E2} MAZ|ZES 0[5 zde}l 2A v|w

Al 71o]7| B9} AR EES o83t Al Wzt
YEEoM Ardals B34t AlB7]E= control
line?} test lineol| SAlel WA do] B off, A ZE &
22 FA g9 Hit WS- Al +3RTHAE J3)5)
= BE Al Hole Al ¢ #FE Stk 1
A3}, S A YEEdM e F B EFA
Awdelyt AEE A getek 2, e s Al 7
OIZIEE AMES A 3719 AlE Foll e/l A=l A

a8y AGYESE B B9= 372 A8 Fol Ui
o] Algoll A Amdlg} oA Hks-o] YERdTtH(Table 1). A+
2} FAJHRS-S- 12l o]E Aol thet A3tEE 53
AL 3 Ay, O 758 Arde} Lol ofd Aog I
A= ATH(Table 1). o7 WFEF £49 AP &
Eo] 1360)H Jde 7B P FELS U6z WY
YEE B4 It Hot =58 AR 994 &
Eo] A9 Ade|¥E BAL S Entenitidis?t S Typhimurium
of thal Y4 AFE Holx] ettt o]AL B AT

ARS8} Alrdlg) tEE 34)71 Salmondla serotype A,
B, C, D, ES X3¢t 9]¢ Salmonella L&l #H&-gH

@, AGYTE BHE 24 HASENGE ANA go
B2 AZ o7l $40) Hls) FHLaARI0] K13
]

F5Eo] B} Al&sh BARHO R UEGT
2 oAl Ax FAg Al A
2ol|A 25 B3 AARS o, 0.38%2] AlFol|A 2},
W g 2Ry Ardept FElEdokal Barskioh
A, 2 A9 FAKSHA Lee 5(2002) W3k -5 &
Ql 57EE Algte] Wzt ddto| A Amdz} o] HEE
A Fkthal RSt A vEstal A2fE
< st Aol drdet 2 HY 7Fsidol %Al Al
o] SAYE AR F Wpol FEEe A FEAl
2HloA = Amde) e dAner) volzl Aoz FEH.
LAE * F IAFe] HFHE S Entenitidisol] ©]gh
799 a3 Y<lojth(Kim et al., 1989). Algo] S
Enteritidisel] 2J3] Q9= AL A 2o WA Wi
NMEE AlFeh= oz FHHW Wzl e Tt
Andlal o] BEEa Qar o] 7126 S Enteritidis
= HFYo] oA FF 7Rt FH7t e Al
YEEAE Egdta B aEc(Humphrey, 1990;
Murchie et al., 2008). 2tk A1 H = FEIE SOl vAds
Shal o] Al (42°0)Eth B A% ujifol| Ao

Tablel. Comparison of test results for Salmonella spp. in
eggshells with a commercial test kit and immunoli-
posomes followed by the identification of the positive
sample

Identification of
the Salmonella
positive sample

Eggshell Commercid Immunoliposomes
(No.) test kit anadysis
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Table 2. Some isolated microorganisms from eggshells

Microorganism isolated

Acinetobacter baumanni
Chryseomonas luteola
Enterobacter cloacae
Escherichia coli
Escherichia hermannii
Klebsiella pneumoniae
Pantoea spp.

Pasteurella pneumotropica

o|9} HHE Al Table 29F 2t} ¥ Al 7k,
Chryseomonas luteola, Enterobacter cloacae, Escherichia
cali, Klebsiella pneumoniae= Musgrove 5(2008)0] X3
3 BEMHE dAEdE, ARES Alde] WA
I T 12 oA ARkS AFEA Alds EEE
o, E. coli7} 55.8%% A}A|$trial B33}t Acineto-
bacter baumanni= < W A Bo] EEjEE= A
o8 BuE Ay SF7 FJs FAehs sle=
LA QO H(Cetin et al., 2009) Pasteurella pneumo-
tropica= Aol RS dorle WY do=E ¢
24 2Ack(Harvey, 1995). A. baumanni¢} P. pneumotropica
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o] ofd Ao IR G oz o]folx
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o} Rl EES o8 Aehie A% Zlol7|E Hls
A=s E3 B4l AQEE F ARbe] 24A3F T
= 549S Ry WA= Acinetobacter baumanni,
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