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Study of Fecal Coliform Detection Method for Pet Food
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We have studied a detection method of fecal coliforms in pet food.

Having added 0.1 w/v% peptone salt solution to a sample and left at rest for 30 minutes, it was
blended by a stomacher for 5 minutes. The diluted solution (1 mL) after stomacher treatment was
inoculated into five EC fermentation tubes respectively and cultured at 44.5 °C for 24 hours. One
loop of the EC fermentation tube that produced gas was inoculated into an EMB agar plate and
cultured at 35 °C for 24 hours. One typical colony on the EMB agar plate was inoculated into a
lactose fermentation tube and cultured at 35 °C for 24 to 48 hours.  Similarly, it was also inoculated
into a standard agar slant and cultured at 35 °C for 24 hours. If the lactose fermentation tube
exhibited yellowing and gas production, and the colonies on the standard agar slant were identified
as gram-negative and non-spore-forming bacilli through gram staining, fecal coliforms were
determined to be positive.

A bacterial inoculation test was conducted using Escherichia coli NCTC 9001. The E. coli was
added at levels of 2, 6 and 18 CFU/g (1, 3 and 9 CFU/test portion) to six types of pet food. As the
result of the bacterial inoculation test, the estimated LODsg (level of detection at 50 % probability
of detection), was calculated to be 0.5 to 1.0 CFU/test portion based on ISO16140-3:2021. No
needs of improvement were identified for this method.
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Table 1 Ingredients list of pet foods used in the present study (1)
Pet food types Ingredients
Lamb meal, wheat flour, sweet sorghum, chicken meal, chicken ail, corn,
chicken extract, sugar beet pulp, poultry meat, sunflower oil, peas, carrot,
Dry food for dogs pumpkin, tomato, vitamins (A, B4, B,, Bg, B4, D3, E, choline, niacin,

pantothenic acid, folic acid), minerals (Zn, K, ClI, Se, Fe, Cu, Na, I), methionine,
antioxidants (rosemary extract, tocopherol mixture, citric acid, BHA, BHT)

Dry food for cats

Meat meal, soybean meal, soy pulp, animal fat, cellulose, chicken meal, fish
meal, fish powder, mature tuna, meat (chicken), oligosaccharide, modified
starch, minerals (Ca, P, K, Na, ClI, Fe, Cu, Mn, zinc amino acid complex, Zn,
I, Co), vitamins (A, D, E, K, By, B,, pantothenic acid, niacin, B¢ folic acid,
biotin, choline), amino acids (methionine, taurine), antioxidants (rosemary
extract, tocopherol mixture)

Semi dry food for dogs 1

Grains (wheat flour, etc.), meats (chicken meal, chicken extract, beaf meal,
etc.), sugars, potatoes (sweet potato, etc.), vegetables (carrot, pumpkin, spinach,
propylene glycol, minerals (calcium phosphate, calcium carbonate, potassium
chloride, magnesium sulfate, sodium chloride, iron sulfate, zinc carbonate,
manganese carbonate, calcium iodate), thickening stabilizer (glycerine),
preservative (potassium sorbate), vitamins (choline, C, E, nicotinic acid,
pantothenic acid, A, Bg, B4, B,, folic acid, B;,, D), pH adjuster, amino acids
(L-lysine hydrochloride), antioxidants (sodium erythorbate, tocopherol mixture,
rosemary extract), food colors (titanium dioxide, food yellow no.5, food red
no.106, food yellow no.4, food blue no.1)

Semi dry food for dogs 2

Grains (bread crumb, wheat flour, corn, etc.), meats (chicken meal, chicken
extract, chicken breast powder, beaf meal, pork meal), sugars (isomerized
sugar, oligosaccharide), beans (defatted soybean, soy pulp powder), animal fat,
beer yeast, herb, vegetables (carrot powder, pumpkin powder, spinach
powder), seafood (dried small fish), propylene glycol, minerals (Ca, Cl, Cu, Fe,
I, Na, P, Zn), emulsifier, preservative (potassim sorbate), pH adjuster,
seasoning, food colors (titanium dioxide, food red no.106, food yellow no.4,
food yellow no.5, food blue no.1), vitamins (A, B4, B,, B, B1,, D, E, K, choline,
pantothenic acid), antioxidants (tocopherol mixture, herb extract)

Wet food for dogs

Meats (chicken, beef, poultry, lamb, pork, etc.), vegetables (carrot, spinach),
vegetable protein, dietary fiber, vitamins (B4, Bg, B1,, D3, E, choline,
pantothenic acid, folic acid), minerals (Ca, CI, I, K, Mg, Mn, P, Se, Zn),
polysaccharide thickener, EDTA-Ca- Na, color former (sodium nitrite)

Wet food for cats

Fishes (skipjack tuna, white fish, tuna extract, etc.), vegetable oil, vitamins (A,
By, B, Bg, By, E, K, choline, niacin, pantothenic acid, biotin, folic acid), minerals
(Ca, Cu, Fe, I, Mg, Mn, Zn), taurine, polysaccharide thickener, seasoning,
EDTA-Ca-Na, EDTA-Na
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Table 1 Ingredients list of pet foods used in the present study (2)
Pet food types Ingredients
Meats (chicken, chicken breast), wheat flour, processed soybean products,
bread crumbs, vegetable oil, sugars, defatted soybean, beer yeast, carrot,
spinach, sorbitol, minerals (Ca, Na, Zn, Fe, Cu, 1), propylene glycol,
Formed jerky for dogs 1 preservatives (sorbic acid, sodium dehydroacetate), vitamins (A, B4, By, Bg, B1a,
C, D3, niacin, pantothenic acid), sodium polyphosphate, smoked liquid,
baking powder, color former (sodium nitrite), food colors (titanium dioxide,
food red no.106, food yellow no.4, food blue no.1), pH adjuster
Meats (chicken, beef), modified starch, soybean protein, wheat flour, glycerin,
sucrose, spinach, carrot, propylene glycol, sorbitol, salt, glucono delta lactone,

Formed jerky for dogs 2 sodium polyphosphate, preservatives (potassium sorbate, sodium dehydroacetate),
antioxidant (sodium erythorbate), color former (sodium nitrite), food color
(food red no.106)

Dried jerky for dogs
(hard type) Deer meat
Dried jerky for dogs and cats . .
(hard type) Cod, preservative (sodium dehydroacetate)
Dried jerky for dogs Chicken breast meat, glycerin, sorbitol, corn starch, mineral (NaCl),
(soft type) 1 sodium phosphate, color former (sodium nitrite)
o Meat (pork heart), salt, glucosamine, chondroitin, a-linolenic acid (derived
Dried jerky for dogs I . . . .
(soft type) 2 from perilla oil), collagen, oligosaccharide, dextrin, glycerin, propylene glycol,
antioxidant (vitamin C), color former (sodium nitrite)
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1) AKIZMilli-QIX 7005 (A /L7 8) (2 X0 R L7 RK A2 vy, SZHZJSC, 121°C T1543
M EZRIRE LIREK E LTV, 2o, RBRUCHWERIEL, E%Ad 56 O Fk%
7z,

2) 0.1 wh% X7 hUinAEREAE K (LT IHRiK &vo. ) X7 b1 g ROHEAET b
Ui 85g - T/AK 1000 mL ([Z¥2 L, HEEE (1 mol/L) XIiF/AKEE{LF FYU U A¥HK (1
mol/L) T pH % 6.9~7.1 IZFH%E L7=%, 121°C T 15 [l EAKE L.

3) EC % EC 5l (/N—) L =7 EC B “RMF” , SRAMEFE) 37 g 27K 1000 mL (0
Z, MBLRNBENL, =T LEE2ANTHREBEEIC 10 mL $20F L%, 121 °C T
15 HEEAREE Lz, WEE, MAKTRaHmL, ¥ =7 28 ICREP A>T RN &%
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4) EMB ZE KR EMB il (VS— L =7 EMB £ “S5ea” , Seifb2RE) 40 g 27K 1000
mL 2%, MR LN BENL, 121°C TISoMEERRBE L. Chiez 77 2F v 7 #l
WHEY Y — VIC—RRICIERA D X 912 20mL 0 L, AFICHEE L CRESE2%, fELThH
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5) HAET A 3 UEEE O AT A I UM OS— a7 HNET A 3 U R b
ZH) 18 g /K 1000 mL (2%, MBE LR DEENL, ¥ —F LEZ AN T=HRBREIC 10 mL
TOE LM%, 121 °C T 15 @EERKIEE L-. WE%, MAKTEOL, ¥—T7 L8
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121 °C T 20 o3 M m 2RI U, Rl g S w7z,
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9)  KIGHE UK BIOBALL HIGHDOSE 10K Escherichia coli NCTC 9001 £ (& > k%5 8020,
10298.0 CFU, t4 A YU =—H) 1{f% PBS 7.6 mL CTI&fiE L, KBEFTMEKE Lz, KiGHE
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Sample solution preparation

weighed 25 g sample in bag for stomacher

added 225 mL 0.1 w/v% peptone salt solution and left at rest for 30 min
shook for 5 min using stomacher (200 rpm)

EC fermentation tube
inoculated each 1 mL of sample solution for 5 tubes of EC medium containing a Durham tube

incubated for 22~26 h at 44.5 °C

EMB agar
inoculated with a loop to a plate of EMB agar from EC fermentaion tubes observed gas production
incubated for 22~26 h at 35 °C
I
Standard agar slant Lactose fermentation tube
| inoculated a typical colonies with a wire to a | inoculated a typical colonies with a wire to
plate of standard agar slant lactose fermentaiton tube
incubated for 22~26 h at 35 °C incubated for 24~48 h at 35 °C
Gram staining Gas production
performed gram staining and observed under a
microscope

Detection of fecal coliforms
Scheme 1 Analytical procedure of fecal coliforms in pet food inspection method
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2) BC WEFEIC X D580 b 38 R KNG W B O 1 E
KAGE IR EHR I AR E n=4, TIRE n=4 ROEEE n=1, 77> 7 XK n=1 TiBk
A FhE L7,



34 fAEHFSE S Vol. 49 (2024)

B, 77 rREHEE AV BEC BEEEICL DERICBWT, HAREALALRWT & &2
MTEY, KBHETMRENKIT 24 © 2)F TEJi L, EC BEE COHAEADFMIZ X
DR O ZHE Lz, £72, &D7=® EC BEEE THRADELENRBRO LN DB
IR 1 REMAELICIRY, 24 @ 3) ~5)%FEMEL, EERKBEEOMIREZRTZ L 2R L
7.

3) estimated LODso (eLODso) D% [

) T & HE S 72 EHKIZ IS U T, 1S016140-3:20217 2> & Hg P L 7= Table 2 % & (Z

eLODso #H M L 7-.

Table 2  Determination of estimated LODso (eLODsp) based on the number of positive results
per level of contamination (excerpt from ISO16140-3:2021)

High Intermediate Low
inoculation level  inoculation level  inoculation level Blank level eLODs,
(9XLODsy/ (3XLODsy/ (1XLODsyf (CFU/test portion)
test portion) test portion) test portion)
/19 4/4 4/4 0/1 <1.0xLIL
11 4/4 314 01 =0.5xLIL
11 4/4 2/4 01 =0.7xLIL
m 4/4 14 0/1 =1.0xLIL
11 4/4 0/4 01 =1.5xLIL
11 3/4 414 01 =0.7xLIL
m 3/4 3/4 0/1 =1.0xLIL
m 3/4 2/4 0/1 =1.3xLIL
11 3/4 14 01 =1.7xLIL
11 3/4 0/4 01 =2.3xLIL
m 2/4 4/4 0/1 =1.1xLIL
m 2/4 3/4 0/1 =1.5xLIL
11 2/4 2/4 01 =1.9xLIL
11 2/4 14 01 =2.6xLIL
m 2/4 0/4 0/1 =3.7xLIL
11 1/4 4/4 0/1 Unreliable MPN result
11 14 314 01 =2.1xLIL
11 14 2/4 01 =2.8xLIL
m g 14 0/1 =4.0xLIL
11 14 0/4 01 =6.3xLIL
11 0/4 4/4 0/1 Unreliable MPN result
m 0/4 3/4 0/1 =3.0xLIL
m 0/4 2/4 0/1 =4.3xLIL
11 0/4 14 01 =6.7xLIL
11 0/4 0/4 01 =14.0xLIL

a) Number of positive results/number of measurement at level

b) LIL: Low inoculation level
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3 HRRUBE
3.1 FEHROFM Sk

FEHEARGEERREZREL O A @EAICB T, REHEROFR T EIL, 3B 25 g ([CE
RN UMMABREK 225 mL M2 CRIfrT 2 EHESHTEBY, —RIOIZIE, 71L& —X
A b~y h—HNTHELLLTND D,

RIEOFREHR O G R1E, BB A SRS ORAEIEIGER O £ FH L O LE 3 T ORBRIE
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HAHEZe FERMEZ RO 2 DITEHEL W E ST 5 9. 1S016140-2:2016'9 % TY 1SO16140-3:2021 T

%, AEDEERBEOVERERHTO 1 SOfE L LT, EEABRO 50 %035 E R oHETH
% LODso (Level of detection) 2A/rENTHKY, HEBHMBERIIINEZEIZ, FEITBWT
LODsy ZilBRIEDFHHIC VT WD . LLEZEE 2, RBFHIIB W TS, LODso Z mlBiRiE O RFh
WCHWH Z & e LT,

3.3 H—RBREIZHB T DAL (KIGEEINER)

ISO16140-3:2021 1%, H—BR=EIZB T o 0EE, FHERBIESF 2 G AT HBROMEFIEZ &
DA RTA L THY, HIRMAEBROFE RS estimated LODso (eLODso) % % H L CRlEAthi4
DFRIENRENTWD. 728, LODsy DR MHIEE R, BN D72 & 205 eLODsy (HEE
M7= LODsy) & EFINTUWND

R RN B RERBRIE O Z e H Bt~ 0@ B3 2 Tt & LT, 1S016140-3:2021
WS E 251X 0 KIGHETBINGBR 2 F0E L=, 7%, HEEMEEL, (KR T LODs & [,
R T LODso D 3 f5 X VSR EE T LODso D 9 fiF & 725 K 9 ITRRE L. ARBFHI W 2 # il R
KIGERERBRIED LODso ITAR SN TVRWNWI LD, Z D& ED LODs i% 1 CFU/RBRERNL &
7 LT,

FERIX Table 3 D B0 TH Y, 55172 eLODso 1% 0.5~1.0 CFU/GRBRENL TH - 7=.

ISO16140-3:2021 TlE, HH S472eLODsy 23, LODso D 45N TH D Z L #FRBA L LT
HEL TS, AMFHTIL LODs) % 1 CFU/RBRERAL & A 72 LT\ D Z & D, eLODso A 4 CFU/
BB LL FOSGAICHRRA 2RIz L Wb 2 e Ehs. EXD, RRABRICIYREEHINE
eLODso 13 Z OFF ARSI 2072 L Tz,
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Table 3  Number of positive results and eLODsp for the detection of fecal coliforms in pet foods

Inoculation level of test portion®

Pet food types _ High_ Irltermed_iate  Low Blank level eLODs _
inoculation inoculation  inoculation (CFUltest portion)
level level level
Dry food for dogs 1/1? 4/4 3/4 0/1 0.5
Dry food for cats 171 4/4 2/4 01 0.7
Semi dry food for dogs 1 11 4/4 2/4 0/1 0.7
Semi dry food for dogs 2 171 4/4 2/4 0/1 0.7
Wet food for dogs 171 4/4 1/4 0/1 1.0
Wet food for cats 7 4/4 14 0/1 1.0
Formed jerky for dogs 1 7 4/4 3/4 0/1 0.5
Formed jerky for dogs 2 11 3/4 3/4 0/1 1.0
Dried jerky for dogs (hard type) 171 4/4 2/4 0/1 0.7
Dried jerky for dogs and cats (hard type) 171 4/4 2/4 0/1 0.7
Dried jerky for dogs (soft type) 1 11 4/4 3/4 0/1 0.5
Dried jerky for dogs (soft type) 2 171 4/4 3/4 0/1 0.5

a) High inoculation level: 9 CFU/test portion, Intermediate inoculation level: 3 CFU/test portion,
Low inoculation level: 1 CFU/test portion

b) Number of positive results/number of measurement at level
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