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Olympus fluorescence microscope (Mcdel FLM)e¢]+,
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40000 ] TRRBRES] velyich EXERABY A/
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Table 1. Comparison of Agglutinin Titers before and
after Labelling of Fluorescein Isothiocyanate
on Samonella Immunized Rabbit Sera

. Antigens
Antisera Sal. para-|Sal. para-|Sal. thom-
tyhia A| typhi B| pson

Sal. paratyphi A 3, 200%* 400 0
(160)%* Q1)) )}

Sal. paratyphi B 200 6, 400 10
Qo (320) ()]

Sal. thompson 10 100 6, 400
w aom (640)

* Agglutinin titer measured by tube test without fluo-~
rescein labelled

** Agglutinin titer of fluorescein labelled antisera by
tube test.

Table 3. Staining Specificity of Fluorescein Labelled ‘

Antisera
. Fluorescein Labelled Antisera
Organisms Sal. para-|Sal. para-iSal.
tyvphi A| typhi B | thompson

Sal. paratypi A + - -
Sal. paratyphi B — +- -
Sal. thompson - - ++
E. coli —_ —~ ——~

Shigella spp. —_ — —
Bacillus spp. - — —
Lactobacillus spp. - — —

Staphylococcus spp. - — —

Streptococcus - l — —

ub & 29} e AAE A9k, F Sal paratyphi A
WA FAEHMEA WsiA 32w, Cfal. paratyphi

Table 2. Fluorescent Antibody Titers of Three Salmonella Orgazisms in Homologous and Heterologous Systems

Fltfre;cein Labelled Antigen 1‘ Fluorescent Antiserum Dilution
e 2 | e | s | 16 | 2 | e | us
Sal. partayphi A Sal. paratyphi A | 4 1+ H# m + - _
Sal. paratyphi B -+ - — - — - —-
Sal. thompson — — — — - - -
Sal. paratyphi B Sal. paratyphi A -+ - — — — - -
Sal. paratyphi B H Ly BEn + + 4 -
Sal. thompson + - - — — - _
Sal. thompson Sal. paratyphi A — - — — - - —
Sal. paratyphi B + - — — — — -
Sal. thompson H H B A H + —
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B v Sal. thompson EH:HHEE 6498 LuaEE V)
WUrh 3% BXHET 25 R@HEA AdAde &
o[3tAl Rt okor BEHIF ZolE 249 oldl
ol A TERRMEE 2]

EHiee] KA Alzs BAHHWY Solde A
Akst7l HE A F 3o Al 9k o] 3%9] Salmonella B3}
HEEfES 2 Escherichia coli 8% Shigella Bol] o &F 37
WEEY & A 2] gl TE 2
a2 FFA AT AAAE 284" v, Salmonella
B 7l A3 SolAo] olvt. Sal. paratyphi A
B Sal. thompson BIHiMeE E. coliol wdA =) F3t
R RE] 9ot Salmonella BaE BB A

HAF 2] E YT F gsivh. utel HREo =
A4 454 Shigella @, 2%9] Bacillus B, 2%9] La-
ctobacillus B, 3% 2] Staphylococcus B & Streptoccccus
B A ERRMEe] A8 gokel

#HEE R0 THE Salmonella 3 #HHIM - FTEAE
E AA slide glassel] T@3le SlHRge s AT
AEE¢ A=Y BEEREREEBE BEEREES
YeifEke 2 MEEEEAY AddEE azyd
A, A= D gl 50 glmDe] <F 5X10%, 5X10%
5%10° 2 5Xx10%2] Sal. paratyphi A 9} Sal. thempson
€ AEsta FEEXHEE ATdE A8 2 F
Ao HERGEES S MEHRES 4AZ v & 401 F

Table 4. Detection of Salmonellae by Fluorescent Antibody Technique and Culture Method from
Specimens Inoculated with Various Quantities of Sal. paratyphi A and Sal. thcmpson

FAT
Size of R Culture Method
Speci- Organisms %nocnlum Direct Smear Enriched & Smear
mens ARProxi- - .
n‘::te) Trial Number Trial Number Trial Number
1] 2| 3 1| 2| 3] 4| 1] 2 ‘ 3| 4
510t | — | — - + + + - + + + -
Sal. LR :2o% L' B R e + |+l + x|+ +1+ 1+
paratyphi & 5168 | + | + | — |+ ]+
X104 | + | + | + o e N I T i S
Egg
sx10tf — | — | - + |+ L+ -+ o+ |+
Sal. 5X10* | + | — | — e B T i I o
thompson | gyip8 | + | — | — o I B B B S R N
BX10¢| + | + | + + |+ A+ |+ |+
5x10t) — | — | — + -1 =1 =+ |+ -=1]-=-
Sal. 5X10%7 | — - - + + + - + + - -
paratyphi A goqgs |+ | — | — I [ i s
5X10¢| + | + | + + |+ |+ + |+ + ]+
Sausage
sx10t | — | - | - + |+ - -+ +1+ |-
Sal. 5x102| — | — | — + |+ A+ o+
thompson | gxigt | + | + | - + |+ + |+ ]+
s5x10t | + | + | + + |+ |+ |+ ]+ |+
X100 — | — 0 — I I e B e B
Sal. 5X10% | — — — + —+ + + + + + -+
paratyphi A sy 10— + L+ =+ + 1+ + ]+
| 5X10¢| + | + | + T e
Chicken ! S S S S _
5x10t | — | — j { - R L = I I I
Sal. 5x102| — | — | — + -+ ] =
thompsen 5% 10° + + ‘ _ + + + + 4 A + -
5X10¢] + | + | + + |+ |+ |+ =]+ |+ ]+

— 246 —



2 ASE d9v). F REERERENEE EEE
BEAA ATRAEE A 24X D FIl W
Bl A RAEs T3 Aol AY dAsgeH,
B EE-S 5X10%] A ko] AFE T
iRl A BEERBEECTEE: L MRS
st AlFAEe] dAs ey 5X10°8] FEe] FASH
T WEH R A BESEREREL ISR MR
ko] dlsle] AEEo] oS Helzivh. 5X10%] 3k
T EASE THRRAAE A AF HA 4%
b =% EXHEE U MESEREGA ARz
A AFAE] A A Heln, &4A ABdAE
Agol A=A g+ A¥el dgid

He Ad448E 1y A, £AA 9 HFu T
Hpell 4 dolxl A& o]§ate Fkb kel HEFH
T R YR JERE ERE FET e, kg 2
<+ 2 € A4 F EERHaiiiend 749 oX
10%¢] -gko] %zﬂs]—-.-_— ZFAA B A Sal. paratyphi

Table 5. Comparison of Salmonella Detection Rates
by Direct Smear FAT, Enriched-smear FAT
and Culture Method

o ) ISize ]of FAT Culture
e | i g e
5x 10! 0 50 58.3
Sal. 5% 102 0 9.7 | 83.3
paratyphi Al 5o | 333 |00 | 100
5104 | 100|100 | 100
5x 10! 0 66.7 | 66.7
Sal. 5x 102 8.3 | 100 4.7
thompson 5x10° | 4.7 [100 | 100
5x100 100 | 100 | 100

Av AH AEHARA 42 Sal. thompson-- 8.8% A
vt =3 EERERBRHREEEE 2 @SR
A X Sal. thomson o] Sal. paratyphi A ¥} A& §o]

& A%l dash

HOCHRR R0 I3 MMM B0 0|
& HE RS EEEA LT Y 9 ¥ Salmonella
B AZollA tetrathimonate broth ol 4] &) IS EiriEEEs
Fell =& HHBHEE A5 & 508(mDY A
g, &47 8 garld ek 5x10%¢ 37 Salmonella
el A Es Wk 5g(mb) g tetrathionate broth
30mlel]l 3 37°Ceil 4 wiokstm4 1,5,8,11 2 134
7 E R FERXHEE o &3ld MEKize AF
et 2 Ak F 6ol Aok gbo] IEEBALAE 14 ol =
2 AR A A AEEA gde)l. sA g =
Sal. palatyphi A7} A E5) 7} A& A 40~80%, Sal.
paratyphi B7} AE5E A B A 40~100%, Sal.
thompson 2] 739 80~100%7F A&t kA4
5 8A 7toll = Sal. paratyphi A7} AR A E A
& 80~100%, Sal. paratyphi B7t FEH A Ed 4
= 86.7~100%, Sal. thompson ] A ZE 5 712 5o A
= 93.3~100%7F AZFdch. wEAAFE 114 7=
EE e A 100% A&t

L

* 3

Salmonella B el Ywkd oz L4513 9= M
B RES A8 slont HIBATERM 49 W=
590 v A ALeA B o AAARE AY
dhzlol e FAgeel. Ll v MEHEES ol gska
oh4:8] THRES ok e A7l #HlsE A5
T 7 A FEAt A& s 9ol 4 Salmonella 1§
Agol EXHWES 4 E ATE Hakdl A%

Table 6. Effect of Enrichment Time in Tetrathionate Broth on Detection of Salmonellae. in
Various Specimens by Fluorescent Antibody Technique*

Detection Rate (%)
i f
El’}‘?rgl:n&lgurs) SpIe\{:Li‘EExi 9I’ested Sal. paratyphi A Sal. paratyphi B ‘ Sal. thompson
Egg Sausage Chicken| Egg Sausage Chicken { Egg Sausage Chxcken
5 0 0 0 0 0 0 0 0 0
5 10 80 40 40 100 40 80 100 80 80
8 15 100 80 86. 7 93.3 100 93.3 100 93.3 100
11 15 100 100 100 100 100 100 100 100 100
13 15 100 100 100 100 100 100 100 100 100

* Tetrathionate broth was inoculated with approximately 500 organism.

— 247 —



ol S, MBS RS MXHEESY P34 M
BB L Laramore 5, Geopfert 51, Thomason
5% g Smyser §%®o] o] ofF- AAPri 23
3, Silliker §%-& FkEBES Al £A 31+ Salmonella
Y ASd e MESEERET FEHEEe] A% A
4] ¥9vta 2:3 0w, Harrington 59 B
A o BEARS EAsE EBRiRbdadAd F o uge
dlmel vl EXHEBEe] uS ASsts AWAe] %
on 2agch,

28e Aste o] AT £ 491 54 LI FY
WEL AET AR £4x 2 garlEs BESERR
HEtyisksl Wi EEe e MEHHES v A
dale] odelAl Astel Ax)Fgct 2ea BEERKE
e = FAAEE A=A 2 A3 5X10¢ o)A
o Fepe] EAEE AAAMENAE MHEREREES A
Aol 4= Aoz uol AdAl 23 AFEY A
= HERFEXABRES SEdnzd AEATE
A &AL 4 vk =R & 4049 BEEEER
HEDEHI#E: 2 HEREERAA AR 4% AF A
Fo] A3, £AANAE AEo] AR 4L AL
&AM ATl B =4 sorbic acid <F 0.1%, nitro-
flurylacrylamide (AF3) 0.002% °lst7F €41 S B
fam 2 EGEEMEEST 0.01%¢]3F E9.or it
2Esle) Pk HFma® o 8 @EEF JA%
stglsl w o)zt Bkl

Salmonella B A& A}-&5E FTH 2L selenite
broth, tetrathionate broth, Gram-negative broth
lactose broth Eo] AJL4EdAXz Qlow vIFEHPAYL
ol 4 &= Salmonella #X48 A ST %) 24 Gram-ne-
gative broth 8] A48 2APOH $& FHESD o]
oA FBAAZ A4, L¥ YapEsSHD
£ retrathionate broth 3 W g2 AHEstgrt. 2
21} Smyser 5%& ZFwlx] 24 Gram-negative
broth, selenite brilliant-green sulfapyridine % tetrath-
ionate brilliant-green & A}-8-8to] #HXHpEEo= M
EHBEERRS Yo o)/t AFEA gz
nzgck Chung (1969)0-2 MEE®EL2 s
IERE A E g A Salmonella @2 A&3e FT9A
24 tetrathionate broth 7} selenite broth 3¢} A&7
g0 Bstobx 23 ukE gk o] AddAE
Tetrathionate broth (Difco)E Z7uj 2] = o] £3}o] A
g, £47 @ g2s] AAAB A BRHTHEE
L2 EERNEM & HERHIRE 43¢ 233
%¢] Salmonella F-o.8 Alzx HE#HE/T 25 114

e 100% AEE 4 dgth ol HAHAEL
TERE < 3A7EE Blall A 144717 wulell EYEdiBeE:
ol 23 Salmonella B Zgo] sbediAdE A 2
4 9lr}. Georgala W Boothroyd!V& fRZe] £
= TA AFEd 184 7ke] £.25 gie}. =3t Reamer 520
< AL v AP RN 2447 £85
5167 Haglund 5L AxA A5 EAstE Fa S
24A 7 Aol AEE 4 Agdetn sgew oA
< AL 24E AA FAR Aoz BRE.

BIHHESY 44 % slide glasso] =2t A3 E
oz 9 AL o Fede REHVE 13
Ao 2A 10% formalin, #&/K ethanol, 47K methanol,
acetone 8| 104 %% AAE4rt. v FELUAHVH A=
ethanol-chloroform-formalin (60 : 30 : 10) ZEg3e] 3
B 2ARE PEE 2R 9F FAFIRB
< o] mAYE o] g3lgd.er, 29 E &K Etha-
nol*®, formalinl®2®, methanol® %l acetone!™30.g- 2}
4% FAEE gleh. o] A6 AE MK ethanol, 10%
formalin % acetone ©. 8 33 3le olu]l Aoz H¥I
gy -9 A A8 E v} acetone ¢] slide glassel] X2l
7HREE F 2AAA FI EERN ERE A AA
8§57 7ol acetone L Y-E o] -§-3H§

Aged A= AAA RS BEE 52 Smyser T
% Liu 598 whi-g Fusigor A= A=
mitptel oz 4% ATE TFe AFsedl o
wWe Aol godst. 2xv ay¥EAL ARG BH
2718 ZA-fele ATg FTEE FEsed olH$-
Aol golA AAlg FHE 710k Rk, ©ge& F
2551016200 Salmonella B HXHHS 4§84 £
AR zH o8 BAMESY TREEA AT B
e Fd& ARG} 28a o] TARES 4
o7l 8l EXERIEE e BREETE &
BARo 2N TAREE €98 =80,
o] AFAE EEBETH HIHMS HEHEK]
ese] F4ASA G adEs AEsigct. 2 3
3 2 2,30 A9} o] E. Coli % Salmonella B7}el]
vt HRZME) vEbou & A AEE F
EUEMDE 43¢ R v Salmonella F7he] TR
B AAL 4 dddvt. =F E. coli o v 3t b
<4 vty oy 7 ukgd ZE 2 Salmonella Bl
Fo] sledkglcl. ALY HEE FoldA ¥
KES A AAL = g iy dsfidEs o ge
o 77+ " g8l

o] A A4 ode]a] Aoz Bo} Salmonella i
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4 A4% FEL g%k EESERERELHEERY
A2 vk A 299 Aoz dAse W
Hbtie EERREHRES A&t Bl
Mg oS <k3A2 4 glglel. Salmonella B A
Aol A EEHEREY 384 2 Aos Bl

= i

Sal. paratyphi A, Sal. paratyphi B, Sal thompson
2 A BEE AR, &£4A 2 gasld o= BEE
AEeln EHEEHRELEE BEERSKEEE
i 5 g EEe R 919 Salmonella B #HIbLEL
REaS steloh. =3 #Kiisike] <8 Salmonella B
£ tetrathionate brothell IRHAA AETL W KER
Mol 48 BHHRES 4FSdsd o gk 2L &

S ool

n i3 T M

1. Salmonella B #iitioll glol A WEREBR AN
HE MEERE E Kol =3

2. HEBHEEHERS 50gmD] THHEEZ
5X10%] ¢ BEo] EAT o v WEESEERHEELN
el MEEEERLA WEMHoE BET 4+ A
oh. e 5X10°7 o] 3-8 EiEe] 4% i Bt
o] gsicth,

3. AR & Alwke]l &Ml AU gasldlg
o} MRS = ket

4. EERFEOLIEYE, BESRERELEE ¢
RIS ESA A Sal. thompson &) HHEL Sal. para-
typhi A Bv} 3okl

5. &YHiiEEe] ¢ % Salmonella B il $leiA
oF 30070 ¢] HUE§S tetrathionate broth ¢l % F&}iL if
BAA ) BEEGE 1A RE WHEAEA A
Bidel M4 7Hestlet.

Legends for Figures

Fig. 1. Fluoresent staining of Sal. paratyphi A cultured in tetrathionate broth homologous fluorescent

antibody, X1, 000.

Fig. 2. Fluorescent staining of Sal. thompson cultured in tetrathionate broth with homologous

fluorescent antibody, X1, 000.

Fig. 3. Fluorescent staining of Sal. paratvphi B in egg with homologous fluorescent antibody,

X1, 000.

Fig. 4. Fluorescent staining of Sal. thompson in sausage with homologous fluorescent antibody,

X1, 000.

Fig. 1.

Fig. 2
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Abstract

The experiment was performed in order to investigate the applicability of the rapid detection of
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salmonellae in various animal-origin foods by means of the direct fluorescent antibody technique.

Egg, sausage and chicken were inoculated with various concentrations of Sal. paratyphi A, Sal.
paratyphi B and Sal thompson, and the fluorescent antibody technique was applied and compared
with the conventional cultura method for the sensitivity of detection of the organisms. Two methods
were employed in the fluorescent antibody technique; the direct smear method in which the smear
being made directly from the specimens, and the enrichment smear method in which the smear
being made from the enrichment broth.

The effect of various enrichment time (1,5, 8, 11 and 13 hours) in tetrathionate broth on the detec-
tion of salmonellae in the fluoresent antibody technique was also studied.

The results obtained were summarized as followings;

1. Of the three methods, the enrichment smear method of fluorescedt antibody technique was
highly effective as cultural method for the detection of salmonella organisms.

2. Direct smear method of fluorescent antibody technique was effective as two other methods
5X 10% organisms presented in 50 g(ml) of specimens. This method may not be applicable when the
specimens contained 5X10? or less organisms,

3. Of the three specimens, the recovery rate of Salmonella organisms from egg was slightly higher
than that of sausage and chicken. '

4. In fluorescent antibody technique and cultural method, the specimens inoculated with Sal.
thompson were found to be higher detection rate than the specimens inoculated with Sal. paratyphi A,

5. The optimum enrichment time of Salmonella organisms in tetrathionate broth on the detection
by fluorscent antibody technique was was found to be 11 hours or longer when the specimens of egg,
sausage and chicken were inoculated with approximately 500 organisms. The longer enrichment time

was the higher detection rate up to 11 hours tested.
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