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Number of both incidence and patient of food-borne diseases caused by Sa/monella are
still higher rank in total food-borne diseases, although they have been decreasing in years.
Needs of simple and rapid alternative method for Sa/monelia testing have been very high
in food industry because conventional culture method includes two enrichment procedures
and takes more than five days to isolate typical colony of Sa/monelia, its identification etc.
from food samples. VIDAS is an enzyme-linked fluorescent assay (ELFA) system which
consists of instrument for fully automation and its reagents. In this study, we compared
two protocols of VIDAS methods and conventional culture method for detecting Sa/monella
by using 40 food samples. Performances of protocols "VIDAS ICS + plate" and "VIDAS SLM
AFNOR validated method" especially showed higher sensitivity than conventional culture
method. These protocols were excellent also in terms of rapidity on time to results in
addition to gain higher sensitivity. We also compared SMID2, new chromogenic agar plate
for selective isolation of Sa/monella with DHL agar, traditional agar plate for Sa/monella
testing. On SMID2, typical colonies of Sa/monella were much easier to identify (mainly by
its characteristic color) , and frequency of appearance of typical colony by bacteria other
than Salmonella were much lower, although recovery rate of Sa/monella were not different

between the two media.
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(2) INA & R ICS+plate i (Fig. 1)

A4 B R 0.8ml 2 /N A 4 A ICS Tl L. IR
fMER 2 DHL 28R EG i CRME% @ AR DHL) B
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Y
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\

Interpretation (serotype testing
if necessary)

Fig. 1. VIDAS ICS+plate method
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Fig. 2. VIDAS S
AFNOR validated method
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Interpretation (serotype testing
if necessary)

Fig. 3. Conventional culture method
(For Eggs)
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Fig. 4. Conventional culture method
(For samples except eggs)
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Table 1. Detection of Salmonella from food samples tested

BRENE W ERTH > 7=z,

Results icrobiollogi(cafl 5Io)ra of
samples (cfu
Category of food|  The name of foods Conventional VIDAS Tomlaatie | Tot
culture method |ICS+plate|S (AFNOR) count coliforms
Egg Onsen tamago - - - 300 10
Raw egg + - - 300 10
Egg-processed Pudding - - - 300 10
food Custard cake - - - 7.9x102 10
Potato salad - - - 3.2x10% 6.5x10
Frozen food Gyoza - - - 300 10
Gratin - - - 300 10
Pilaf - - - 300 10
Fried chicken - - - 300 10
eat Pork - - - 1.2x10* 10
Pork seasoned with ginger - - - 1.2x10° 1.4x10°
Horse meat - - - 9.7x102 10
Hamburger patty - - - 1.4x10* 9.5x10
Processed meat Sausage - - - 300 10
product Roast beef - - - 1.2x10° 10
Uncured ham - - - 300 10
Vegetables Cut vegetables 1 - - - 5.1x10° 1.9x10*
Cut vegetables 2 - - - 300 10
Cut vegetables 3 - - - 4.6x10° 4.1x10°
Chicken meat Thigh 1 - + + 2.2x10* 3.0x10
Thigh 2 - - - 5.4x10° 8.3x10%
Thigh 3 - - - 1.1x10% 1.7x10%
Wing + - + 2.7x10° 1.3x10*
Drumstick - - - 5.1x10° 2.4x10%
Cartilage - - - 24x10° | 5.1x10?
Chicken putty + + + 9.9x10° 2.5x10%
Ground meat 1 + - + 4.5x10* 5.3x10%
Ground meat 2 - - - 9.5x10% 5.1x10°
Ground breast tender - - + 1.2x10° 2.8x10°
Skin 1 - - - 4.4x10* 7.5x10"
Skin 2 + - + 1.5%x10° 9.5x10'
Gizzard 1 - - - 1.5x10° 6.6x10%
Gizzard 2 - - - 3.6x10° 2.5x10%
Giblets + - + 2.1x10° 1.6x10*
Ovary - - - 4.0x10* 4.1x10°
Heart - - - 2.7x10* 2.1x10%
iver 1 - - - 7.8x10% 4.9x10°
iver 2 - - + 5.6x10° 1.8x10%
iver 3 + + + 1.4x10* 7.5%10%
ushroom aitake mushroom - - + 1.1x10% 5.1x10°
Number of tests 40 40 40
Number of positive samples 7 3 10
Accordance with conventional culture method
(number of samples) - 34 35
Accordance rate with conventional culture
method - 85.00% | 87.50%




Table 2. Comparison of each method for detection of Salmonella from food samples spiked with SE*

Results Number of
Category of food The name of foods Conventional VIDAS cells
culture method | ICS+plate|S (AFNOR)| innoculated
Egg Onsen tamago + + + 8.2
Raw egg + + + 11.8
Egg-processed Pudding + + + 16.9
food Custard cake + + + 9.9
Potato salad - + + 8.2
Frozen food Gyoza + + + 9.9
Gratin + + + 9.9
Pilaf + + + 16.1
Fried chicken + + + 16.1
eat Pork + + + 8.2
Pork seasoned with ginger + + + 16.1
Horse meat + + + 9.9
Hamburger patty + + + 16.1
Processed meat Sausage + + + 16.9
product Roast beef + + + 16.9
Uncured ham + + + 11.8
Vegetables Cut vegetables 1 - - + 8.2
Cut vegetables 2 + + + 16.9
Cut vegetables 3 - + - 11.8
Chicken meat Thigh 1 + + + 11.8
Thigh 2 + + + 14.3
Thigh 3 + + + 11.2
Wing + + + 11.2
Drumstick + + + 14.3
Cartilage + + + 14.3
Chicken putty + + + 14.3
Ground meat 1 + + + 11.2
Ground meat 2 + + + 14.3
Ground breast tender + + + 14.3
Skin 1 + + + 11.2
Skin 2 + + + 11.2
Gizzard 1 + + + 14.3
Gizzard 2 + + + 11.2
Giblets + + + 14.3
Ovary - + + 14.3
Heart + + + 11.2
iver 1 + + + 14.3
iver 2 + + + 11.2
iver 3 + + + 11.2
ushroom aitake mushroom + + + 11.2
Number of tests 40 40 40
Number of positive samples 36 39 39
Positive rate 90.00% 97.50% 97.50%
Accordance with conventional culture
method (number of samples) - 37 37
Accordance rate with conventional culture
method - 92.50% 92.50%

*SE: Salmonella Enteritidis




Table 3. Comparison of each method for detection of Salmonella from food samples spiked with ST*

Results Number of cells
Category of food The name of foods Conventional VIDAS innoculated
culture method |ICS+plate|]S  (AFNOR)|  (cfu/25g)
Egg Onsen tamago + + + 12.6
Raw egg + + + 13.6
Egg-processed Pudding + + + 11.8
food Custard cake + + + 10.3
Potato salad + + + 12.6
Frozen food Gyoza + + + 10.3
Gratin + + + 10.3
Pilaf + + + 10.6
Fried chicken + + + 10.6
eat Pork + + + 12.6
Pork seasoned with ginger + + + 10.6
Horse meat + + + 10.3
Hamburger patty + + + 10.6
Processed meat Sausage + + + 11.8
product Roast beef + + + 11.8
Uncured ham + + + 13.6
Vegetables Cut vegetables 1 - - + 12.6
Cut vegetables 2 + + + 11.8
Cut vegetables 3 + + + 13.6
Chicken meat Thigh 1 + + + 13.6
Thigh 2 + + + 11.9
Thigh 3 + + + 14.3
Wing + + + 14.3
Drumstick + + + 11.9
Cartilage + + + 11.9
Chicken putty + + + 11.9
Ground meat 1 + + + 14.3
Ground meat 2 + + + 11.9
Ground breast tender + + + 11.9
Skin 1 + + + 14.3
Skin 2 + + + 14.3
Gizzard 1 + + + 11.9
Gizzard 2 + + + 14.3
Giblets + + + 11.9
Ovary + + + 11.9
Heart + + + 14.3
iver 1 + - + 11.9
iver 2 + + + 14.3
iver 3 + + + 14.3
ushroom aitake mushroom + + + 14.3
Number of tests 40 40 40
Number of positive samples 39 38 40
Positive rate 97.50% 95.00% 100.00%
Accordance with conventional culture method
(number of samples) - 39 39
Accordance rate with conventional culture
method - 97.50% 97.50%
*ST: Salmonella Typhimurium




Table 4. Samples detected typical colony of Salmonella on selective agar plate

Category of food

The name of foods

Results

Conventional
culture method

VIDAS ICS+plate

DH

S

ID2

DH S ID2

Egg-processed
food

Potato salad

|
I+

Frozen food

Glatin

I+

eat

Pork seasoned with ginger

Horse meat

Hamburger patty

Vegetable

Cut vegetables 1

[ {=+] ]

Cut vegetables 2

Cut vegetables 3

Chicken meat

Thigh 1

Thigh 2

Thigh 3

Wing

Drumstick

T[] ]

Cartilage

Ground meat 1

Ground meat 2

Ground breast tender

Skin 1

Skin 2

Gizzard 1

Gizzard 2

Giblets

Heart

[ {1+ T[] ] ] ]

iver 1

iver 3

[ ] | ([ e [ e e

+

||+||+|+|+|+|+|+|+||+|+|+|+|+|+|+|+||+|+||+|

ushroom

aitake mushroom

e R A A A T T T T |+|+|++|+|+|+|+|

Total number

26

Number of false positive samples™*

15

3

+ Sample confirmed negative by confirmation testing, althogh detected typical colonies on selective agar plate




4. B

B 40 Bk ZE AW, BEE. N1 ZICS+
plate i5, /N4 & A SLM; AFNOR LD 3 1L %
PRt U7z E DFER, /NA 4 X SLM; AFNOR
ERIEDNNEEB L UNA F A ICSHplate & D
LEWRHERZRL, o 2 X D ENLZHET
HDZENREEINZ, INAH A SLM; AFNOR 7%
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for Standardization) D)L &+ 74 (1SO6579)
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BEIN#EN S IV EXRTNEE I N EE X
5D EHIT M T3 TOMEIERRZINA
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INA & Z ICS+plate £ H. FIVER T ZHEML
LA OMERIINEELIDBEWERTH >
7o TO7ORI—)VTIXICS TEETHIET
BERIC T REOTIVERTINERTES &
EBITHINEXTUNOE RIS PERT S
EMTE, INDRFRIERIZDRN>LEHD &
EZ25N5,

ULt s, ARERERICHE U 7= B R G E
BICXDERENREVDBOBHE L, ICS THEEL
ZIZOHENND S TR THILE R T 208
5DONNEERBDHED SN, FIVEFRT KR
FRICZZFENWIT N THYILER IR SN
BAEDOKIGERRIT 100~ 1024 —4 —Tho 7z
DK L. INA 4 Z ICSHplate D & THILE X
T HWRHI T E 72 > TR O KGR #EE0E 10" ~
10°F =4 —TdhH o, MIRITKGERRE DK
ML NS, N1 & 2 ICS TOHEROBRITHE
JBRINEDFEEZTSH T T, HEEERE O
BIREGBHR G ENTIVE R T OBRHICHEZEH 2

D EMHERINS,

i TClE, R ERICIISHEEORENTFIEL
THOEERITEHD S HWE ORI DI EHmE S
NTN53 Y, KR TIEYILEF THEEE O E
HEHEMNE L TRIEEICBPW 2 W2, Zh
KD ERMPICHEIET 5 KBS O RKHMEE D4
BINEBIZBRORTN I EDEZIOND. K
WCARBEREOE N>y NBFE 1 BXU3
HTIE, YIIVERTZHML THRIETE R0
MBS Nz, KHEE OHEFEIH SRS R = 2 0 /-
PIVERTOEILES 5K D EE)NZAREE RN
SHHIEICT S Z LIIRETH 20, WThiE X
PTIVER T O HHRITERIGFE ST IO KE<
BETZZENS O HILEFR T ERHATHER
WEICE CHERICHEEIE., IS5ICRMEORE
ZMA DI ENTEDHWEENTILER T O
RO EIZDBRNEHDEEZ 5N,

AlE R & U T 2 FEE O BR i & B WL s
ZTDOBESMD2IZHAEA AU 2 —=0Hi /21
B L 72851 T, A& O SMD &l d % &
Salmonella Arizonae 25 D8RI 23 0] GEIZ 72 5 2 D
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