PE R T BRAEOWEMHEIE 2 2 v —F— IR T D 72D O % Y MRk 103

9 ELBYAFAHNDPOYILERSREZOERERAZAE D yr—F—X&
URMEROYy—F— IW—FE2ATRUVVYI 2 A4T) ITHKT 1=
HDZE L EHERR

S HEACT, RN (TRRT, L b LT, R sk

Validation Study on Application of Salmonella Detection Method for Pet Food
to Formed Jerky and Dried Jerky (Hard Type and Soft Type)

Akiko TAKAHASHI"!, Yoshiyasu HASHIMOTO"!, Chitose WATANABE™ and Ryota MASUI"!
(*! Fertilizer and Feed Inspection Department, Food and Agricultural Materials Inspection Center (FAMIC),
*2 Fertilizer and Feed Inspection Department, FAMIC (Now Sendai Regional Center, FAMIC))

We have made a validation study on the applicability of an existing Sa/monella detection method
for pet food to jerky type pet food.

For this purpose, we first tried the use of sterilized scissors or similar tools for cutting jerky type
pet food, and weighing out samples of 25 g each. It was, however, not possible to aseptically cut
out all samples of dried jerky (hard type) using scissors or others.

On the other hand, Sal/monella spike test was performed by adding 1 mL of Salmonella bacteria
solution (100, 10, 1 CFU/mL) to 25 g of formed jerky and dried jerky (hard type and soft type). As
a result, in the tests in which Salmonella bacterium solutions of 100 CFU/mL and 10 CFU/mL were
added, Salmonella was detected from all samples. In contrast, in the tests in which 1 CFU/mL of
Salmonella was added, Salmonella was not detected in 6 of 25 samples. The detection sensitivity
was about 10 CFU in 25 g of formed jerky and dried jerky (hard type and soft type), which was
equivalent to that of dry food, semi-dry food and wet food.

Detection method of salmonella in pet food was thus validated as useful for formed jerky and dried
jerky (hard type and soft type), except for some dried jerky (hard type) that cannot be cut out
aseptically.

As for three samples of dry jerky (hard type) that cannot be cut out aseptically, pieces of about 25 g
each of them were put into a sterilized stomacher bag individually, and buffered peptone water and
the surfactant solution were added, and subsequently pre-enrichment culture without stomacher
processing was conducted. As a result of the Salmonella spike test of the dried jerky (hard type)
that cannot be cut out aseptically, 10 CFU of Salmonella was successfully detected on a 25 g sample
surface.

Key words: Salmonella; pet food; formed jerky; dried jerky; validation study
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List of pet foods (formed jerky) used in this study

Pet food types

Ingredients

Formed jerky for dogs 1

Meats (chicken, beef), wheat flour, wheat protein, D-sorbitol, glyceline, flavour,
salt, seasoning, phosphates (Na, K), preservative (sorbic acid), antioxidants
(sorbic acid, extracted V. E, V. C, Na), color former (sodium nitrite)

Formed jerky for dogs 2

Beef tongue, beef cattle, wheat flour, soybean protein, sugar, salt, starch, sorbitol,
propylene glycol, sodium polyphosphate, coloring (food red no.102, food yellow
no.5, food red no.106, food blue no.1)

Formed jerky for dogs 3

White fish, meat (chicken), gelatin, defatted soybean, pork collagen, modified
starch, D-sorbitol, glyceline, propylene glycol, baking powder, phosphates (Na, K),
salt, seasoning, oligosaccharide, preservative (sorbic acid), antioxidant (extracted
V. E)

Formed jerky for dogs 4

Meats (chicken, pork), gelatin, defatted soybean, yeast, pork collagen, modified
starch , D-sorbitol, glyceline, propylene glycol, baking powder, phosphates (Na,K),
salt, seasoning, flavour, oligosaccharide, antioxidants (V. C Na, extracted V. E),
preservative (sorbic acid), color former (sodium nitrite), coloring (food red no.106)

Formed jerky for dogs 5

Meats (chicken, mutton, lamb), gelatin, defatted soybean, yeast, pork collagen,
modified starch, D-sorbitol, glyceline, propylene glycol, baking powder, phosphates
(Na, K), salt, seasoning, flavour, oligosaccharide, antioxidants (V. C Na, extracted
V. E), preservative (sorbic acid), color former (sodium nitrite), coloring (food red
no.106)

Formed jerky for dogs 6

Grain, meats (chicken, cartilage etc.), vegetables (carrot, pumpkin, etc.),
thickening stabilizer (glyceline), flavour, preservative (potassium sorbate), coloring
(food red no.40, food yellow no.4)

Formed jerky for dogs 7

Meats (beef, gelatin), soybean protein, bread crumb, wheat flour, saccharides,
vegetable oil, glyceline, sorbitol, propylene glycol, mineral (Na), preservatives
(sorbic acid, sodium dehydroacetate), smoked liquid, sodium polyphosphate, color
former (sodium nitrite), antioxidant (V. E), coloring (food red no.106)

Formed jerky for cats 1

Meats (chicken, beef), soybean protein, wheat flour, fish meat, beef tallow,
actinidia polygama, glyceline, thickening stabilizer (modified starch), sorbitol,
minerals (Ca, P, Na), preservatives (sorbic acid, sodium dehydroacetate),
seasoning, color former (sodium nitrite), sodium polyacrylate, coloring (caramel,
food red no.106), V. E

Formed jerky for cats 2

Meats (chicken, beef), soybean protein, saccharides, wheat flour, fish meat, oils
and fats, chicken extract, glyceline, sorbitol, thickening stabilizer (modified starch,
sodium polyacrylate), dietary fibers (cellulose, CMC-Na), minerals (Ca, Na),
seasoning, preservatives (sorbic acid, sodium dehydroacetate), sodium
polyphosphate, color former (sodium nitrite), coloring (caramel, food red no.106),
V. E
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Table 1-2

List of pet foods (dried jerky) used in this study

Pet food types

Ingredients

Dried jerky for dogs (hard type) 1

Ribs of calf, soybean protein, glyceline, propylene glycol, sorbitol, mineral (Na),
color former (sodium nitrite), antioxidants (V. C, sodium erythorbate), phosphate

(Na), preservative (potassium sorbate), V. E

Dried jerky for dogs (hard type) 2

Chicken breast meat, propylene glycol, glyceline, salt, sodium dehydroacetate,
preservative (potassium sorbate), antioxidant (sodium erythorbate), color former

(sodium nitrite)

Dried jerky for dogs (hard type) 3

Chicken breast meat, starch, plant protein, glyceline, sorbitol, calcium carbonate,
phosphate, minerals (Na, CI), color former (sodium nitrite)

Dried jerky for dogs (hard type) 4

Chicken breast meat, starches, soybean meal, albumen powder, pork collagen,
trehalose, glyceline, minerals (Na, Ca), phosphate (Na)

Dried jerky for dogs (hard type) 5

Cervus hortulorum meat, D-sorbitol, glyceline, phosphate (Na), preservative

(potassium sorbate), color former (sodium nitrite)

Dried jerky for dogs (hard type) 6

Turkey muscle, salt,glyceline, phosphate (Na), antioxidant (V. C), color former

(sodium nitrite), seasoning (amino acid)

Dried jerky for dogs (hard type) 7

Pork ears

Dried jerky for dogs (hard type) 8

Beef muscle

Dried jerky for dogs and cats (hard type) 1

Cod, preservative (sodium dehydroacetate)

Dried jerky for dogs and cats (hard type) 2

Cod, preservative (sodium dehydroacetate)

Dried jerky for dogs (soft type) 1

Chicken breast meat, salt, sorbitol, glyceline, sodium lactate, propylene glycol,
antioxidant (sodium erythorbate), preservative (potassium sorbate), color former

(sodium nitrite)

Dried jerky for dogs (soft type) 2

Chicken gizzard, salt, sorbitol, glyceline, propylene glycol, color former (sodium

nitrite)

Dried jerky for dogs (soft type) 3

Cartilage containing veal, soybean protein, glyceline, sorbitol, mineral (Na),
antioxidants (sodium erythorbate, V. C, V. E), phosphate (Na), preservative

(potassium sorbate), color former (sodium nitrite)

Dried jerky for dogs (soft type) 4

Chicken cartilage containing collagen, beef extract, salt, vegetable glyceline ,
propylene glycol, preservative (potassium sorbate), antioxidant (V. C), color

former (sodium nitrite)

Dried jerky for dogs (soft type) 5

Chicken breast meat, glyceline, propylene glycol, sodium hexametaphosphate, salt,
preservative (potassium sorbate), sodium polyphosphate, antioxidant (sodium

erythorbate), color former (sodium nitrite)

Dried jerky for dogs (soft type) 6

Chicken breast meat, salt, propylene glycol, glyceline, sorbitol, color former

(sodium nitrite)

Dried jerky for cats (soft type)

Chicken breast meat, skipjack extract, scallop extract, glyceline, sodium lactate,
pH adjuster, phosphates (Na, K), taurine, flavour, antioxidant (sodium nitrite)

Dried jerky for dogs (soft type, two types
materials) 1

Chicken breast meat, Sheet of cod, propylene glycol, trehalose, sodium lactate,
vegetable oil, phosphates (Na, K), salt, preservative (sorbic acid)

Dried jerky for dogs (soft type, two types
materials) 2

Chicken breast meat, sweet potato, soybean meal, corn starch, trehalose,
glyceline, propylene glycol, phosphates (K, Na), salt, preservatives (potassium
sorbate, sodium dehydroacetate), antioxidant (sodium erythorbate), color former

(sodium nitrite)
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Pre-enrichment

weighed 25 g sample in bag for stomachere

(jerky: cut at one or more points before sampling to reduce the length of cut pieces to 20 mm
or less)

added 225 mL buffered peptone water and leave at rest for 30 min

shook for 5 min using stomachere (200 rpm)

added 15 mL of 10 % Tween 80

incubated for 18~24 h at 37 °C

Selective enrichment

inoculated 1 mL for Hajna tetrathionate broth and 0.1 mL for Rappaport-vassiliadis broth of
culture obtained in pre-enrichment broth

— 10 mL Hajna tetrathionate broth

—— 10 mL Rappaport-vassiliadis broth

incubated for 18~24 h at 42 °C

Selective isolation

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

chromagar Salmonella agar
incubated for 18~24 h at 37 °C

Pure isolation

plated out the culture obtained in selective-enrichment broth
desoxycholate hydrogen sulfide lactose agar

chromagar Salmonella agar
incubated for 18~24 h at 37 °C

Detection of Salmonella

Scheme 1 Analytical procedure of Salmonella in pet foods inspection method
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Table 2  Collapse of sample by pet foods inspection method

Cuttin, Collapse
Pet food types with scissgors by stomacherp processing
Formed jerky for dogs 1 Possible O
Formed jerky for dogs 2 Possible O
Formed jerky for dogs 3 Possible O
Formed jerky for dogs 4 Possible O
Formed jerky for dogs 5 Possible O
Formed jerky for dogs 6 Possible O
Formed jerky for dogs 7 Possible O
Formed jerky for cats 1 Possible O
Formed jerky for cats 2 Possible O
Dried jerky for dogs (hard type) 1 Impossible Not processing
Dried jerky for dogs (hard type) 2 Possible O
Dried jerky for dogs (hard type) 3 Possible O
Dried jerky for dogs (hard type) 4 Possible O
Dried jerky for dogs (hard type) 5 Possible A
Dried jerky for dogs (hard type) 6 Possible A
Dried jerky for dogs (hard type) 7 Impossible Not processing
Dried jerky for dogs (hard type) 8 Impossible Not processing
Dried jerky for dogs and cats (hard type) 1 Possible O
Dried jerky for dogs and cats (hard type) 2 Possible A
Dried jerky for dogs (soft type) 1 Possible A
Dried jerky for dogs (soft type) 2 Possible X
Dried jerky for dogs (soft type) 3 Possible AN
Dried jerky for dogs (soft type) 4 Possible A
Dried jerky for dogs (soft type) 5 Possible O
Dried jerky for dogs (soft type) 6 Possible O
Dried jerky for cats (soft type) Possible O
Dried jerky for dogs (soft type, two types materials) 1 Possible O
Dried jerky for dogs (soft type, two types materials) 2 Possible O

O: completely collapsed, A: partially collapsed, X: Did not collapse
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Table 3

Results of Salmonella 2 spike test

Pet food types

Test result

100 CFU ”

10 CFU ©

1cru?

Formed jerky for dogs 1

+

+

+

Formed jerky for dogs 2

Formed jerky for dogs 3

Formed jerky for dogs 4

Formed jerky for dogs 5

+ |+ [+ ]+

Formed jerky for dogs 6

Formed jerky for dogs 7

Formed jerky for cats 1

Formed jerky for cats 2

+ |+ |+

Dried jerky for dogs (hard type) 1 9

Dried jerky for dogs (hard type) 2

+

Dried jerky for dogs (hard type) 3

Dried jerky for dogs (hard type) 4

Dried jerky for dogs (hard type) 5

Dried jerky for dogs (hard type) 6

Dried jerky for dogs (hard type) 7 ©

+ |+ |+ ]+

Dried jerky for dogs (hard type) 8 9

Dried jerky for dogs and cats (hard type) 1

Dried jerky for dogs and cats (hard type) 2

Dried jerky for dogs (soft type) 1

Dried jerky for dogs (soft type) 2

Dried jerky for dogs (soft type) 3

|+ |+ ]+

Dried jerky for dogs (soft type) 4

Dried jerky for dogs (soft type) 5

+

Dried jerky for dogs (soft type) 6

Dried jerky for cats (soft type)

Dried jerky for dogs (soft type, two types materials) 1

A R A e R R R B R R R B B R B B R B

Dried jerky for dogs (soft type, two types materials) 2

_l’_

A A A R A R R R B R R B B B R B B R B B B B

+ |+ [+

+: detected of Salmonella colonise, -: absenced of Salmonella colonise

a) Rifampicn resistant Sa/monella enterica serovar Enteritdis

b) Salmonella culture solutions (1.0 x 10° CFU/mL ~ 1.8 x 10° CFU/mL) were diluted 107-fold and 1

mL added to sample 25 g.

¢) Salmonella culture solutions (1.0 x 10° CFU/mL ~ 1.8 x 10° CFU/mL) were diluted 108-fold and 1

mL added to sample 25 g.

d) Salmonella culture solutions (1.0 x 10° CFU/mL ~ 1.8 x 10° CFU/mL) were diluted 10°-fold and 1

mL added to sample 25 g.

e) Aseptic cutting was not possible.

About 25 g of the sample was put into a sterilized stomacher

bag, buffered peptone water and the surfactant solution were added, and pre-enrichment culture

was performed without stomacher treatment.
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4 F&EOH
K7 A B SEREEOME AR Z Y ¥ — % — K OFBMEHEY Y —F— (N FX A TR

T NEAT) ITHERT DI DGR AT o IR, ONTREE 25 g 2R ARIIC, WEFLD

XS AEE RO TEEICUIN T2 8BEZMZDZ LT, UTFTORERGLN, UIBRTE 20—

HOBMEHRY ¥ —F— (N—FXA7) ZBRVWT I BEREEOEANAIEEEZ BN,
T, SR ERAOCTEEGICYUM 2T RWEMEZ®RY Yy —F— (hN—FZ A7) o1 T

X, REINHOV LR T OREBEEL WO R4 B SREREZ#ET CEX oo, 25¢g

JEL D EE AN~y AN, 3B 25 g ik U CREE 7" |k 2K 225 mL K OV i 14 1A

W 15mL OFEG TN, WVIBEEH%, AEEEEZIT) 2 &Ik, ABREOYLERT DG

PesBIZfEHCTE o &E 2 b,

1) BT Y —F—ROEMEHREY v —F— (N—KRKZATRERY 7 b EAT) OV LERT KR
RBRAITV, FIRFICATHEERE BB ORI OREBEBIE L. EMELEREY y—F— (h—F& A
7)) DO, FHENE, MOBROEHEREE T2 3 mIEE, 1Z35%% 0 CEFHPIZOIN
THEMEERATZ e olz. 2B ORENE, 25 gRBREL 2D EE A b~ v I —48IT AN, BE~
7 b K% 225 mL K OVRETEEANASIR 15 mL 201z, A b~ v —W0BEE2{Th i EE &%
fTol. Z2TOREHZBWTHALERXR T ABHTH -2

I ATRe 72 ¥ v —F — B RIZ OV T, R7 A4 BESEREEILSHEE AV CERE IO
THEREZMZADZET, Vyr—F—8EHF OV LVEXTOMEDBARETHDL EE LN, H)
WINTERN—HOFBMEEY ¥ —F— (N—FR¥ A7) IZOWTIE, MEATOYILER TG
PO, LW EEZ LN,

2) Yy —F—ROFEMEREY v —F— (N—FZA TR T FEAT) IZHERTEE
RO 107 A REHR, 108 ARE R L T 10° FRERZ | mL (26 mNERICIE, ThEh 100
CFU, 10CFU, 1CFURBREDOH LERXRTINEEN TV, ) BIIL, VBB THRHEREZIT -
ToAE R, BB 25 g IV LR T & 100 OV 10 CFU MM EZ M LIZHA1E, 2Tokecir
ERT ML ENT. 1 CFU MY EZIM L8618, Gl L72akk 25 30 6 30kF, BIlkr©
ol 3 B 2B DL E R T IR SN o . B, ALY v —%
— R OEMHRY v —F— (N—=KXA TRV T NEAT) 25 gHFIC10 CFURETHY, R
TABE, EIFITA ALY =y ML EFRIETH- T2

XS HEEZHWTEEICEIEN TERWREMEERY Yy —F— (h— ¥ A7) ORHEEIC
DNTIE, B 25 g BEDORHEIZ 10 CFURRE Th - /-,

#
KWFFEZAT DI H T2 ERZ R L T e 720 72 AL R 23 NS AR FE ISR L THEIBIE Wiz 72w
A NAEM R R 2 e 2 5 OB R R e, BREMERGEE O JULE 784, AStEHE
AP REBFEXOBARELLAEICEHOBLZR LET.
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