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Improvement of Selective Enrichment for Detection Method of Salmonella in Feed
~ Reduction of the Volume of Selective Enrichment Broth ~

Toshiaki OKUMURA "', Madoka KATO?, Yoshihiro SEKIGUCHI ",
Naoko SAEGUSA ™, Kyou MIYANOYA ", Eiichi NAZUKA™,
Takeshi UCHIYAMA ™, Tetsuo CHIHARA *® and Sayaka HASHIMOTO "'

7 FAMERRETHAYILERSHBREORINEEEMREDRELICH
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(! Fertilizer and Feed Inspection Department, Food and Agricultural Materials Inspection Center (FAMIC)

2 Nagoya Regional Center, FAMIC
"3 Fertilizer and Feed Inspection Department, FAMIC (Now Sendai Regional Center, FAMIC)
" Sendai Regional Center, FAMIC
"> Fukuoka Regional Center, FAMIC
"% Kobe Regional Center, FAMIC)

The Japanese official method for detection of Salmonella in feed was compared with a
compactified method in the selective enrichment stage.

Apart from selective enrichment, analytical procedures in both methods were the same. The
volume of selective enrichment broth in the official method was 100 mL, and the volume in the
compactifed method was scaled down to 10 mL. For Hajna tetrathionate broth of the official
method and the compactified method, 10 mL and 1 mL of inoculum were inoculated respectively.
Similarly, for Rappaport-Vassiliadis enrichment broth of the official method and the compactified
method, 10 mL and 0.1 mL of inoculum were inoculated respectively. The ratio of inoculation
volume to selective enrichment broths volume was changed in Rappaport-Vasiliadis enrichment
broth, but it was not changed in Hajna tetrathionate broth.

In a comparative study using feed samples that had been found naturally contaminated by
Salmonella, 11 out of 20 samples were Salmonella positive (55.0 %) with both methods, and all
results matched. A comparative study on routinely inspected feed showed that 4 of 102 samples
were Salmonella positive (3.9 %) with both methods, and all results matched.

These results demonstrated that the compactified method is an acceptable alternative to the official
method.
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Key words: Salmonella; selective enrichment broth; feed; harmonization of testing method;
validation test

U= F TR T PUNEE SR RAEOTIR ; 24 MR AR

1 %

FILEXRTIEZES, ZEALONy MEOBHENZIZLD, WIS FKRERRTICTIAL 54 LT
WHME TH Y, TO—MITWHEEDE I PO R EFESCAREE FOREIREELE RS> TND.
FHEEOMBEHICBWTC, TR TITERISNEEFEEDG G SNZEE, BEREDSENLT 5 A
BHERHY, BICHENTHE L VTR T 2508, MERELZHRTHZLI2LY, [H
BB B HE ORI E 720 9 5. Fio, RESWME L ET2BICERNENGFRINTZSEEA,
ErORFHEORKICHZY 55 V. 2ok, fEIOARE, FmBEICB T DB Ao —
BELT, OV LEXTHRBROEMIEETHD.

AR Oy h 7 — RExG e Lz rE 37 ORBRIER, BAEICEW TEENZ R AT
e DUHE (LU TRIRIAERE] ). ) ROETE AfEHSE oma L Y (T 12
v R T7—=FRATEE] L), ) PATEEELTHWLEATWS., 2, R LEEsxtg s L
PEF T ORBRIEZERIMCEE S HFEL TS (Table 1) 7' T4, HAETIZELNED
WAEMBEREEERFZEBSB L ER-T, ML LR EZ MR ET DV VEx THBrE (B
#1E) WodEmER DL, 180 6579 OFRERE QL OF MM A EE L THE D L ERRE Y
NEFEICBEASNTWS. —J, fRATEELTN Y F7— RAEE L MoORBRIEE T 5 &,
FRIZH V2T 2 BRI E R T DR/ MR RR>TEBY, Table 1 IR L7 LBY MREED
B O E R NI ST AR E S ORENMORBRIE LV L ZIBHESN TS, 208
R B M O FRERE & FRREICHE XL, RE= X FOERRILS & XV BEED O PN X
S TRE~OAMKBZRBHFHFTE 5.

2T, BIWHEEBSEMFICONT, WMEDOEEZ 5 & LA TH VTR T O R
BB RV, B MR & % VR B RS R IR OB B A b L 72 RBRIE IS DWW T, ko i e it
~OHEH O E ARG L. BIZFERR 28 4R F I Rkl 553638 TR L 72 A EHT DWW T b [AERIC
Bt L7z,

i

2 EBRAE
2.1 & B
1) 'R T iHEYEE
WEDOETHLERXTIHRPHER SN, Wik (4 °C) RELTWD 20 BiEEZHWE=. £
OWNFIE, ELAEE 4 B, RBEEE | KR OEEHEE 15 ik Th 5. ok, ZhboiR
BHIER 17T AN 273 HETORICRIRLZBOT, R THRBRIZHEKT S H
DTHD.
2)  FRK 28 AR s i AR
R 28 4F 4 A SRR 29 4R 2 A £ oMM, EWN ORGS0 DI L 72 sk
102 fiRz vz, 2 OWNERIE, BEGETEF 43 B, IRA R S Bl & OEEHEEL 54 KT o
L. ek, WEHIMmE (4°C) RE L& L.
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Table 1 Selective enrichment in domestic and international testing methods of Salmonella

Selective enrichment

Method Sample Volume Inoculation
Type
(mL) (mL)
Analytical standards of feeds” Feed HTT 100 10
(Official method in Japan) RV 100 10
i 3 HTT 100 10
Analyt.1cal standar.ds of pet foods Pet food
(Official method in Japan) RV 100 10
N TT 10 1
MHLW Food
RV 10 0.1
Japanese Pharmacopoeias) Medical and pharmaceutical product RV 10 0.1
0 5 MKTTn 10 1
ISO 6579, JIS K 3705 Food, feed
RVS 10 0.1
%) Food, partial pet food, environmental TT 10 1
FDA/BAM
sample RV 10 0.1
9 . . HTT 10 1
FDA/BAM Environmental sample in poultry house
RV 10 0.1
Highly contaminated raw foods and TT with BG 10 1

10)
AOAC 995.20 animal feed RV 10 0.1

HTT: Hajna-tetrathionate broth, RV: Rappapoort-Vassiliadis broth, TT: Tetrathionate broth, MKT Tn: Muller-Kauffmann tetrathionate-
novobiocin broth, RVS: Rappapoort-Vassiliadis soya peptone broth, BG: Brilliant green

22 RO
1) /KIX AQUARIUS (HyEHRI/EFTHL) , Elix Essential 5 (Millipore #) , DIRECT-Q UV3
(Millipore #) K& ONIAKBIEEE V=27 7 4 > WL220 B (v~ FRERHRD) (X 0 ERLL 726
K EH W=,

2) FUETEMEAIEIR, S UHE - Ul ) U LEKR, AR R OREE ST~ oKX, fERS
EE ICRBO L BOFHR Lz, Ak, REICHWZREIL, SRAH D Ok E AV,
F72, LT O MO BERE: A 7z,

N—F e T R TTF A UBERE M (ON—T - T N T T A UBBIE SRR . CRP” , RAMb I,
LIF THTT ¥ w9, )

FRE =R« RV UTF ¢ ARG (RAPPAPORT-VASSILIADIS (RV) ENRICHMENT BROTH,
Oxoid #, LL'F IRV §5#i) &5 . )

DHL # K5 (/X—/L 27 DHL 2R EH “Seif” , S bFil)

TV YT 7Y —EREEH (Difco Brilliant Green Agar, Becton, Dickinson and Company
i, DI [BGZEXEGH] Lo, )

7 aET H—H TR THELREH (CHROMagar Salmonella, CHROMagar #, LI [CAS %
REgH) L))

TSI ZEREEH (VX— L a7 TSIZEXREG M “SRiF” , R b7id)

SIM ZEREE M (SIM £ “Sef” |, S b8l)

U YU B REE RS L (U 2 o R ER R B L SR, MR, DUT TLD £5Hh)
EVnoH. )
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3) ORfDEIIE, V'R TRIEmE (M) (T A EME) 2 H0ni-
23 HEEROGE

) ArFaX—F— HNEEL 37~42°C (FHRE :£1°C) KRETEHHDEHW

2) RV : N 90 mm, &S 20mm OO %AW,

3) A&H  MEix=7uafll L, 24 O )TEFRT DRI DEERE R IIXER
24 O 1)TERT HHMFSBERERICITERE 2 mm ObOEHW. 7ok, BEE
HEoORRUEIX, 2.5~3.0 uL O#iPH & L7z,

4) Zofft: REICHWZREO S b, KR OREKICER T 25 01k, WEFESO SO % AN
7.

2.4 HBRGIESE
1) YAERTOBHGIE
FADBFN TEVE I ONC AR T8 145 00 B B B 28 VR D 5 Je DN 2 AU IS HE R 5 BT b B S 38 K
WELEFE (LT HEERE Evo. ) 1, ZTRERUTOFIEICE -7
i fRHAE
TR AT N AKRIZEEE 25 ¢ N4 THIEEE R (37 °C, 18~24 FFR]) (RIHEREE) L,
BONT-REFE 10 mL 2 HTT 551 (8& 100 mL) & OVRV HiHt (& 100 mL) (2 <
NHEREL, VR T7 2RI E R R (42 °C, 18~24 Ff]) (BIVHELEE) L.
BON- A RIUEFEERRS | B4 H % DHL R, BG ZRE ML Y CAS ZEREFMIC
FNENEBER L, FLERT ZRINWICHEFE (37 °C, 18~24 KffH])  (GRINEEREE)
Lz, FEHIZBWT, PLEXRT EEDNAEFEDRE SN HEITHBE (M B %)
L, TSIZEXRE;HI, SIM ZERE:HL OV LD 5512 IV CHsZE (37 °C, 18~24 BE[H])  (MeFRES
#®) %, TOWREHR L., YAERT ERONLIMERTH-2GEIE, TSI ORI
HICERSNTZEHZHWT O FUROBE MG E ORERICEZHER L. BENRD LT
BalE, VAR TR EHE L. FRUNOSE, Rk 28 AR RS I L
EFEX T A EHEL, PAER T IGYRGUBHT i O UE " R A E i L7z
i JEnE
TR~ b LKICREE 25 ¢ ZINZ CRIEE R (37 °C, 18~24 B§f]) L, oKk
% 1 mL Z HTT 55 (8 & 10 mL) (2, 0.1 mL Z RV §5H1 (K& 10 mL) ([CZ N EFUEmE L
PILE R T 2RI R SR (42 °C, 18~24 FERE]) L7z, ZHALIEDOFIEL YL E %
THIEFEEE, SEIAEEERIERE L.
il IRAE RIS
TE R TIBERREZ O RN W T, @IRDBEEE B2 K2 e rEx T Lk
DNOEEDRRD LR T5E, HREETYLVERT LEDNDERTRIST25E
KON O HUROGRE MG & OURER IS TEENRD BNARN o 54, BIE kg #EE
CEVBMRBRET DL L L. ZTOHER, RIRBEE % O HTT %K% 512 25 °C
T 7 BRIEER®R L, ZOEBKIZOWT, HTT EiMiz AV CRE(LEOEELETHR
BRA1T\V, M S8 &g & OBENRD SNEHEICH VTR TR, Thiish
TP LR T AR & HE LT,

3mm DL D%,
3mm®D 1 B4

%

il
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2) =

YILE R T HREE 2 A OIS REHI AR THME L7z, PRk 28 FREEOHBREIL, AREIEW
(ZAlf, ARE RO B v 2 — T L7

Sy MTEE DR B
fRBHA T 15 R OB EA L IE OB 2 Z 140 Scheme 1 KON 2 (TR L7z,

Pre-enrichment

weigh 25 g sample
add to 250 mL buffered peptone water with 0.6 % Tween 80
incubate for 18~24 h at 37 °C

Selective enrichment

inoculate 10 mL for Hajna tetrathionate broth and 10 mL for Rappaport-
Vassiliadis broth of culture obtained in pre-enrichment broth
I: 100 mL Hajna tetrathionate broth
100 mL Rappaport-Vassiliadis broth
incubate for 18~24 h at 42 °C

Selective isolation

plate out the culture obtained in selective-enrichment broth
desoxycholate hydrogen sulfide lactose agar
brilliant green agar
CHROMagar Salmonella agar

incubate for 18~24 h at 37 °C

Pure isolation

plate out the culture obtained in selective-enrichment broth
I:desoxycholate hydrogen sulfide lactose agar
CHROMagar Salmonella agar
incubate for 18~24 h at 37 °C

Biochemical confirmation

inoculate typical or suspicious colonies of Salmonella with wire
triple sugar iron agar
sulfide indole motility agar
lysine decarboxylase broth

incubate for 18~24 h at 37 °C

Serological confirmation

’—perform serological tests with somatic (O) antisera and flagellar (H) antisera

Identification of Salmonella

Scheme 1 Analytical procedure for Salmonella in official method of feeds
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Pre-enrichment

weigh 25 g sample
add to 250 mL buffered peptone water with 0.6 % Tween 80
incubate for 18~24 h at 37 °C

Selective enrichment

inoculate 1 mL for Hajna tetrathionate broth and 0.1 mL for Rappaport-
Vassiliadis broth of culture obtained in pre-enrichment broth
I: 10 mL Hajna tetrathionate broth
10 mL Rappaport-Vassiliadis broth
incubate for 18~24 h at 42 °C

Selective isolation

plate out the culture obtained in selective-enrichment broth
desoxycholate hydrogen sulfide lactose agar
brilliant green agar
CHROMagar Salmonella agar

incubate for 18~24 h at 37 °C

Pure isolation

plate out the culture obtained in selective-enrichment broth
tdesoxycholate hydrogen sulfide lactose agar
CHROMagar Salmonella agar
incubate for 18~24 h at 37 °C

Biochemical confirmation

inoculate typical or suspicious colonies of Salmonella with wire
triple sugar iron agar
sulfide indole motility agar
lysine decarboxylase broth

incubate for 18~24 h at 37 °C

Serological confirmation

b—perform serological tests with somatic (O) antisera and flagellar (H) antisera

Identification of Salmonella

Scheme 2 Analytical procedure for Salmonella in compactified method

3 WBRRUBE

TR ZIGGEE T, BRI B R 0O i B M DY 2 AU HERE 3 2 AT 1R B 28 I B 0D DR R
FLERXRT OBRHICKIETTRELZRF L. ZO/RE, & 20 RE0 55, FEAEE, MEE
EhIZIE L 11 IR THLEXR TR, 9 BIKTHLERT AR &HE S L7z (Table 2) .
Rt &HE SN EBHE, B ToORREGEET R (HTT 5 VRV #51) OB L2 T ok
ROy EfERE L (DHL 2E K551, BG RRIEGFHI L OV CAS ZEREH) THILERT &5 5 EE DB S
o, BIRGEEER R, HRERTHALEX T PR SN o7 9 BIRIE, BIZEE R E SR
ATV, RRHTHL Z L 2B LT-. ZOMENS, MEBITFABAEE L FSEORE L
TXTERMHTELZENRAENTZ2D, S OITFRK 28 I HEHE S S CER L 7= Akt
ICOWTHERMNTHIZE L L. ok, BEORBRTYILERXT BRSNS OBRAKRLERER
TR S o 2Bl BEHOWMBAEICI D LR TRER LI L HE S
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Table 2  Detection of Salmonella from naturally contaminated feed®
in official method of feeds and compactified method®

Kind of feed Number of samples Nl.lmber of sa}mples of identical
Examined Detected  Not detected Jjudgement in both methods

Formula feed

For poultry 2 1 1 2

For swine 1 1 1

For cattle 1 1 1

Subtotal 4 1 3 4
Mixed feed

from animal matter 1 1 1

Subtotal 1 1 1

Feed ingredient
Soybean meal 2
Poultry by-product meal 2
Fish meal 8
2
1

Meat and bone mealc)

—_— N N = e
w

2
2
8
2
1

Feather meal

Subtotal 15 10 5 15
Total 20 11 9 20

a) The feed samples used in this study were once determined to be Salmonella-positive by the official
method in the period from July 2005 to March 2015.

b) The method which reduced the volume of selective enrichment broth and pre-enrichment
inoculation on the selective enrichment

c) All samples were derived from pork and poultry.

R 28 AR R B 2 Wy, [FIRRICHRGET L72AE R, 42 102 ik 5 6, 4 A THILE
TR, 98 MK TYILERT At & HE S (Table 3) . 3B & OB H T AR H O
ENX, MRBIET %L Tz, R & HE ST, maBRYE T4 T o BRI R E
(HTT 551} (R RV B5 i) D VLB T 258 5 £ DM Shviz (Table 4) .



108 fREHFZEHE Vol. 42 (2017)

Table 3  Detection of Salmonella from routinely inspected samples
in official method of feeds and compactified method

Kind of feed Number of samples Nl.lmber of sa}mples of identical
Examined Detected  Not detected judgement in both methods
Formula feed
For poultry 14 14 14
For swine 11 2 9 11
For cattle 17 1 16 17
For fish 1 1 1
Subtotal 43 3 40 43
Mixed feed
containing animal matter 4 4 4
of plant origin 1 1 1
Subtotal 5 5 5
Feed ingredient
Defatted rice bran 2 2 2
Corn gluten feed 1 1 1
Wheat bran 7 7 7
Barley bran 1 1 1
Sesami meal 1 1 1
Corn gluten meal 1 1 1
Soybean meal 1 1 1
Rapeseed meal 1 1 1
Poultry by-product meal 10 10 10
Fish meal 21 1 20 21
Meat and bone meal” 3 3 3
Feather meal 5 5 5
Subtotal 54 1 53 54
Total 102 4 98 102

a) Two samples were derived from pork and poultry, and the other one was derived from pork.

Table 4  Results of selective isolation on Salmonella-detected routinely inspected samples
in official method of feeds and compactified method

Official method Compactified method
No. Kind of feed HTT RV HTT RV
DHL BG CAS DHL BG CAS DHL BG CAS DHL BG CAS
1 Formula feed for cattle + + + + - + + + + + + +
2 Formula feed for swine + + + - - + + + + - + -
3 Formula feed for swine + + + + + + + + + + + +
4 Fish meal + + + + + + + + + + + +

HTT: Hajna-tetrathionate broth, RV: Rappapoort-Vassiliadis broth, DHL: Desoxycholate hydrogen sulfide lactose agar, BG:
Brilliant green agar, CAS: CHROMagar Salmonella agar, +: detection of typical colony suspected as Salmonella, —: absence
of typical colony suspected as Salmonella
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EWNA D E 72 ZRERE (BERE) 2B 2BPUEEEIC X, HTT 8, 7 N7 574
X— MG, 22T — - WU T~ T RITFAFX—h - JAREF T UEH, RV EFHIKOYT SR
— b RNV TT 4R =T RXT KM (LU TRVS il 2595, ) EBRH0nbnTnsg.
ABRIEIT R 2250, BN EEHERIZ 10mL ICHMESNTEBY, T 7 F 42 @A &
LTV 2 8RB BB M B2 2 pi B B 2 i & 0E | mL, RV B OV E 2R L7z RVS £ 1l
(TR S AT S A RS 0.1 mL IS S T 19 (Table 1) . Vassiliadis 512k 5 &, &
ih, BN OBRBEE K2 B LT2BA, RV BT IS 1T 2 SRR B B 15 i B & Al B 5 3 i o 4%
FEEORFRIT, BRI E R R & B RS 10 mL : 0.1 mL & 100 mL : 0.1 mL TIXATE OV /LT
X7 OBREERNEL, BIEEHSEMZ 10mL & L2540 3 M5 (0.1mL, 02mL, 0.5mL)
TIRBERICEZ RN EHRELTWDE Y. S5, BAMAEYORE T EICH+ 55
BOEANRKEVEIEBATHLZEHHLMNMILTNDE YW, F7-, B 2 —RN@EICEML
72 RV B} OV RVS B0 ig & L 2 E OB ST 2 MehicB VT, fEAEE (100 mL : 10
mL) &£Z?D 10550 1 (100mL : 1 mL) DOREERMAETHEE LIEERICK T 29 v 7 WHBIIE
RO LTV D ST ik L BEfEL 1040 1 (HTT 854103 10 mL : 1 mL, RV
BrfiiX 10 mL @ 0.1 mL) (ZJk&E L7z EGERBRICB W T H VLB 7 OMHEIZETRO bt o
2. ZhoDZ ENnD, 10~100 mL 5 HIE & o FiH TR R B R & B EOEIS N FE L Thhn
X, R EOER LR THIEEZ L.

7, EHRIEE OB EIIHITO 10 90 11225 Z &b, B = X ko KiE 7 #1825 15
FFCX 5. £72, RV FEHIZEENTWAE~T A N7 U —L, BWEEEZEERITL 5 R EEE
BRI OICBW T, AMORBED) X7 ICBREND L ARIEAIE LT, B MCBIDRREBAY
AV TR TIZR DD, FoEEICB T 2R DAMENTRE S, BEFEEDGE TE ARV &S
NTHY, BIAKEHD~OMFHNEELE, BB TAREBEHES ATV AE 'Th 5.
~ T4 N7V — v EEREROMHEEIRE, BER% OB I L D FERERY OB EIZORNY,
BRIEAWOKRICTFS T2 2 BT 5.

UbDZ &b, BEEZREAEEEFAEOVLERTREEELZETIRBRETHY, M
2 CRFHSSEER D IX, I0ENRBRETHY, BEEZ AT RMECRHAT 52 & T,
ERNAMCB T D LvERXTRBRIEE ORTMIC 7R’ D BN, £z, SO LERBRIZEE
EROWIZRFITH DM, B R ER R L7252 1017 9 BRI E 8 E O S UR B B B ik & & BEfE T
HAPEREERIROWEATH Y, FMEAEEEZRICHRF Iy b7 — RAEEIC S ATHE
EEZbNTE.

4 FEH
R 2 R LT o R TRBRIE (BRIE) (2OWT, BRUERE MO E K O Z I H#ERE T
2 RIS RIR OB 2 R IS OV T, SEAEE~OBEAOR 2R LIcE 25, LITORE
DL, EHAPARETHD EBEZ LN,
) B ER THRPHER SR (20 BiF) 2 A0V TERMAEE & kit L oY
TR TR Z I LR, WIFhoBRiEE b 11 KXy vex 7B, 9 BRIKE L
R T AR ECHE S L, ZofRITmRBRE T L.
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2) PRk 28 FEEICROE Y THRIR L 228k (102 k) 2 MW TERBHAEE L E(kiEO L
TR TR Z B LIZHR, WIhoRBRiEE b 4 BiRITY L TR, 98 BikiTi L
ER T A EHE S, ZoMRIImREET L.
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