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Abstract

The growing humanization of pets and the increased demand for diverse pet food products
have raised concerns about microbial contamination, particularly by Sa/monella spp. This
review examines the prevalence of Salmonella in various pet food types, including dry
kibbles, treats, and raw-meat-based diets (RMBD). It outlines key contamination pathways
during manufacturing, handling, and household interactions. Numerous outbreaks and
recalls in North America have been linked to contaminated pet food, including multi-
drug-resistant (MDR) strains that pose significant public health risks. We highlight the
current mitigation strategies, such as high-pressure processing, irradiation, bacteriophage
application, organic acids, and plant-derived antimicrobials. Regulatory frameworks from
the U.S. and the EU were also reviewed, emphasizing the preventive approach under the
Food Safety Modernization Act (FSMA). In South Korea, the pet food market is rapidly
expanding; however, it remains governed by general feed regulations with limited micro-
biological safety standards. This regulatory gap increases the risk of zoonotic transmission,
particularly among vulnerable populations. To ensure safety, the development of pet
food-specific microbiological criteria, enhanced regulation and monitoring, and consumer
education is urgently needed. Addressing pet food safety through the One Health lens is
critical for minimizing zoonotic risks and supporting sustainable industrial growth.
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HRIBE AR A v e nlgEl Fa Wi AR 44 Q45T 9o, o]z At
ASTFAYY 7R MRS R A 1) DT W] SN T TR ek
53], Pl(raw) i HAUOR 71FE AR Folr F7H9) et gua] et 0% 7hsgat
a2 A3 A B ABE A 71k e
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Y55 AR Q] ArdlelK Sa/monella spp.) 282 U7 &, AR 34, 712 84, 18
I HF ARY B 9 AR 3 T ofF] Aol W8T 4= ltH2l. 53], AR 2 7HIRe
8% 718 & Bt Aol g B2k A7 dAPE FEoh, AEE faA0] dSE gAY
= oM Ee S ARA Y= B9 Bot Hed 299 f1¥/do] AHH1,2). o]& QIs]
Ande}, gAgol HicAlo|EA|A, A gty 22 ot HYete] EA71 By
UTH3]. Amdleto] o dH WelsES 54 Bt AR 4 si&Esh, ol Bl ARolAl
Hato] Mubd &= itk AAR 199949 o|F mjsollA Ardedt @y HAH s E AR
21F A= 1174 ol BaE|glom, % 4 11742 A Aax Ag8 o= Ao 3l
[4]. £9] o] & 5712 AU Andet A ARIE SRlEo], 35518 AEE ts A3
ZATHA].

o3t AT/IE A3lstr] ARt kst at AP 7lso] A=} fow, FRA] 1Y A
(high-pressure processing, HPP), 22 A2, WA AR} 22 E8]2] Wi, f714 & Aljg
Aejel 22 slokd Wi AlE Rl Al = HiE|E e 289t 22 A= ol vis
E AR W ARdet A7l 83AQl s HaE Q5]

2 32 THEEE AR §9E ARdeNt AHES Q961 8 QS BASH, Hil
H A A AHIE HEHoE AmE E3 v EE AR R AEE g dA9 Al
4 A AAE HEst, % b A3kE 918t aapA]l 2] At 71& FE AlAskaL
A} g}, o]F Bl Wiels ' AFRS] nBESHY QPAAS Sk, BisEat Al BRe A
B35l d 7]ofstaat gtk

H =2

[ N m—

SH7 o3

0x

1. UIHSE AR MSS Hade 3 ¢

HelsE F59 HHslE A1E o 2 35EA 99N =R T FE9] 58 9ngitt.
2024 @AY, =] W EE 45 e 9F 5915 ZHHEA 71 26.7%)0l Dok, s E
= W Agste e o 1,5469F Ho= HA Q9] 29.9%] sttt BH7-2 oF 5464t
ok, Sk = oF 2179 vl 2 mjelslr| E6] vk O] OF& Hlg2 A48 0R Frlskal QITtHol.
o2t V5= 17 S0l w e TIFE Ay A WiEA st itk 20229 71E
] HFEE A2 9F 12 7,610 A =R 4, dE BuAoA= ofF 2% Y olfe=®
H7RICHG]. E3 gk AP 9F 259 Dei(3te} oF 3% 434 )R Astlon, T Audt
3.9%9] o] =L

gelsEo] Axl=]l vl=re] A%, <F 8,5005F 7MHAA 72 9 66%)7F H4& 17t o]
I E-ES 89l Qlct vl=e] S AR 2021 71 oF 5009 E#of g3t Aoz Hilw

o, HA| RHEE I A= 22 91,0009 EE st

HEEE A9 A3 gEo] vt sEe] st ‘UtSHhumanization) ¥ ‘Zu|A3Kpre-
miumization) @] FEEIA|LL et W ES 71 T3UCE Qoks AR AlE A"
T FFE A, 7RI 2 A (raw food)olut ApdAle] gt =a7F F7FskaL Qitk. olzgt
A T EE ARE B3 A5E HETY k2 7S Eolv, AAE Arnded, 2lAHT
of R AP|EAA, Al7FEARA A (Shiga toxinproducing Escherichia coli, STEC) &
F8 A5E Yool AR e F4 AlR0A HEE vt ltH8)

E35] 7P UolMe Alm 3 Al i HE, 2 =1 9 #HY 0%, Bt 8719 WAt AR
SO= <lsf o] AR 7HY Aupd 4= glom, ofdo|7} AlRE 2-85to] HFR A= H1
=3 JoHIL @A REC] vHEE AlEs A 38 obd(not for human consumption) 2.
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2 FAE] glom, QA Ao HEEE= nBESHY 7IEdk= Zo|7t Stk

AR Y8 AE AR FAbkEolu itls A7 FAkEollA gt A7t Bom, 53] BAlR
(raw diet)] 735 et A3t GAE AANA FAL AR - FEEe A7 GitHoltt. BHEE
AR ERE AR 24, U §5 59 EALE Qs 37 E Hit dA0flA WAl 2¢dof Fefst
t}. 0|2 Qlsf AlE= @AM AR dete vt 7P AR QS 7 AlE REoE BREH,
u]= FDA(U.S. Food and Drug Administration)?} CDC(Centers for Disease Control and
Prevention)= FEEENA AR G018 AYT AS FAF & st Qirt

HEEE AlRE I, 1A YR8 7|REo g AxE= 497} Wol JFHoE= vHE

At A7 g0l Ao AL, FAlo] o]gt 2L Alet, 3ol 5 ulEC] HA AT
At} webA dgo] o34 £4 dEjet AR gAY At TR
HAsE] offl, oS A 9 |/ IFFolAY 2 w7 Al QS ¢
&3 AAE AFAES AR 2 UEeE 240 =52 A 1BE 4
(mycotoxin) A4 f1do] F7FohH, W2 4783t A2 S FASEAU A4
HYA nEY AJEC] A S| fadsks 2AE Bagt B Qlr}. §9] U
7, DAY 5 TR TTES ARl RulE Alslal R ERE Q] 23 @
e Wi 8 Qe Al=E dEA Slrh
o Uo7, Az E S dAolA A8 Mo AR 378 3 RS EAES] QA
o] F83F 9 it HEAQ A2 12 A= AR SalmonellaVt WK Escherichia
colpPt & FHAIHL] BEE&S IA EY 5 o, IYAHPP= FF =9 £4ES Ha
SlotAE eAE|2]oN Listeria monocytogenes)t SRAER|YR Clostridium perfringens) @t
T2 WEG Ao Abdel B4Rl Zes B e ok 3k HAA ZAKirradiation)= 23
A 92 A8 = o] 76 T ALY AES Y 4 loH, WA A 2=vi] =&
& 87l oY, K £FE 5 Wishke Rk AR W Y] $412 Ak H &
=1 ok

olgfdl 55 24 Hejet Hed A 3] Z3H e ZIHoE i sE B B
9] W& A7l ©l 7199 4= i} WheEsE Ales o] vHEER A3leke Aol ohyel
Haxp) 24 Hgske AT n4edS o deaaddy WAz 283 4= Q7]
o 2oll, WBESHY P S FFE AdoME 83 Ul 7K. webA o] o
S SHEsEAlE Aol ARA-R-8 A 1ol 2% B3t T AlAEE 551, ek

2 A3H 3U7 A 7142 A8t Jo] sk AT & Uk A%S B It Bh
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2. HBEE AR R ¥ HX 3™ &4

s E AlEe o Pl wet theat 2ol ERETH10]

1) AAtE(dry food, 5%12%)= 12 - 11 UZ(extrusion) FHOE A|REH, A7) Hitof
kst

2) 954 AFE(semi-moist, 22%35%)= Aot T ESA(AEHE, 224" 5)E A
Slo] RE71ehe ARl

3) &2 AlE(wet or canned, =65%)1= 494 B commercial sterilization) X U3
AZ=H, FDAS] 21 CFR Part 113 78& 38 wett

4) AR (raw food)= At 9 Bat 378 AXA Fom, Hdt 2900 7P HRzt 5ol

X

R

7

il

o] T At HEA Al Hiek Ao g flo] 3= B9t Bol, HEtEES A4
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< 7RI et gl AL 55 59 %‘—%% TS 4 e, 59
Hoo] ot A7 FEClH 1= JiAle Aol B FoReil1]. Hed wEsEe Y S0
Qo= w2 HiED o= o1, AR A A 71, ) Ee odd EHE S O AS
22 A HedE Ao 5 3l

7|e} a1folofA o] Amdlet H4 7HF=Re °F 1,000 CFUR, o= Uubalol Algte] ZHd x| 1
of =2 oot vi= W o3 2AF 23H2012-2014)00 ©EH, 2.5%2] Bhdo] Adle} o3
o= IRIE|YoH, o] F 55%= HAF TARE FHIeIIoH, E ThE Hiof| ok 733t 7iAolA
T HAL 1%-36%, HHHE 1%-18%] ARdel Bi-8-2 vehicH12,13].

3. HRISE AIZ U MRURIRS| SUED B5HA o
AmdEto] Alg W fHES Al %‘é, Az e, Bt e 5ol w2t AdolehA Bars|ar gl
uj=o| A £ Ao wWEH ohgat Ar14-16).
1) AXE(dry food)= 0%-44%2] HYE HolH, 44%= EF A=Al =5t AFE A=
tH14].
2) RHEE ) treats)= 12.5%41% 02 B ETH15].
3) F A=l obH 240719 AR BE S 170(0.42%) 1A% Al AEEITH16].

odd AlRE HFS HEEES Hd 7¢O B A 5O 4 HET S e, ofs
7 W 3 29 Bl ARolAl 98-S ;T 5= UrH171. olof] wiet vl=t FDAE: RHESE
Abo] el “F8(zero tolerance) Y& A1 9lom, Alg W At HE Al BE B
WiiEA 59 2XE FHotal Atk

R G5 9] 3719 A AR AH] Ffjox Eolal, iy oR BiEEE A
5O Wyt o A, A A=, 12 o] Az Mol thgk 25k 2= 5] Algkolch
ol T AE 4 FEITFTE HopllA tsAA o] Qs 8 IA|E HrhE

4, YIYSE Mz dXAt °F RESE

HEEEE AR B M2 ARkl S Al vjs) ARkt Tort‘é%ol *HJWEE ==
2oz HuHY ItiTable 1). ol WEE Aol 554 927 w2 vEE ZdH
= siaEnt I d7tel wad, FE4 4Rl WEsE Alm 749 QF 60%(w/w)E A OP%
Hh, 7158 YAIE AREelAE oF 29%(w/w)ell EXFSHEH18). Tl FDA =2 sHllE 9] 27] A
Me 524 dro Andel #8EC] 82%=, A ¥=r2 37%Cl HIs) FA3] #A e
(19]. ol2fet BF2 o]F thefRt AFSolME A=A AU

19559 2% 7] Al Al F 26.5%004 didetg B2, Hetse ARt e At
AAA 299e] 2 4 leE ASo= HarsiAt20]. O]‘l‘ A AAA = Hget A1k 21 9e
A E pE2 AT ARdE FHEC] AR IF AR B B 24, =7 A =
SOl w2t 0%l 80%7HA A Alol7h g 4 e HoFH

1) ZAI=(Kibble) L RYE

A2 S E AlRe g0 R 112 - 9] 4F 3HS AA AxE] wize] Amdet g
7Fs/d0] B2 o= 7Hnt. vk A & 3 (post-processing) TACIAL] A2 Aol £
8 29 gloZ AR rt. AR AELl Bt BAE 3t U EE8 APt REot
e A AFstglon, ol Amdat 09 28 Q1o #:83k 4= QIti20]. E3h Hudlekdt
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Table 1. Prevalence of Salmonella contamination in different types of pet foods reported in various studies

Pet food category

Reported prevalence

Key findings and interpretation

Overall trend

Animal-derived ingredients in pet food: ~60% (w/w) vs. ~2%
(w/w) in livestock feed [18].

FDA survey: 82% positive in animal origin vs. 37% in plant
origin [19].

High proportion of animal-derived raw materials is the major
contamination source.

Dry food (kibble)

26.5% in early survey [20].

Poland: 0.97% (22/2,271) [16].

USA: 0.41% (1/240) [21].

Defective batch: 44% (11/25) [22].

Lebanon: 64% (42/66; culture only, no confirmation) [23].

Extrusion (high temp/pressure) reduces survival, but post-pro-
cessing cross-contamination is critical. Salmonella can persist
up to 19 months in kibble.

Semi-moist food

0% in 240 pouched samples and four commercial products
[16,24].

Low prevalence; heat treatment and preservatives considered
effective.

Wet food (canned)

Most studies: 0% (sterilized, hermetically sealed) [24].
Non-sterile/open packed: 26% (26/99) [23,25].

Safe when sterilized and sealed; non-sterile products remain
at risk.

Treats and chews

Canadian pig ears: 51% [26].
U.S. treats: 41% [27].

Specific distributor: 28.4% [28].
Brazil: 0.93% (1/108) [29].
UK: 16% (13/84) [30].

Other: 0% (0/190) [16].

Dehydrated animal by-products often sold unpackaged without
heat treatment — higher contamination risk.

Raw meat-based
diets (RMBDs)

Range 0%-80% depending on study.Nemser et al.: 7.6%
[16].

Joffe & Schlesinger: 80% [31].

Thailand: 53%; Japan: 12%; Chile: 26.2% [32].

Europe (Sweden, Switzerland, ltaly): 3%-7% [32].

Considered high-risk products due to lack of heat treatment.
Identical serotypes found in pets’ feces, indicating possible
zoonotic transmission. FDA advises against feeding raw diets.
Mitigation: HPP, irradiation, bacteriophage preparations.

Values reported across studies differ by country, product type, and methodology. Some surveys relied on culture results only without confirmatory
testing (e.g., Lebanon, wet food). Reported prevalence should therefore be interpreted with caution.
FDA, Food and Drug Administration.
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01 ARzl Hef 19747 A& Ak B

&2 5 52 AXRIL

YR A= AAFEA AR AEEA] Pkl Barsiglo
£ 3 22700.97%)°14 ¥ RIS, ml=ollAl= 24070 5 1710.41%)°141
[16,21]. ¥tH, 2570 AE F 1170(44%)0lA AHEtE HE0HE
HiAjollA] HiRE AR FHHH22). EﬂH}lnoﬂfﬂ SO At
MellAl 374 Amdept AEE A0,

Aol 2971 QF=TH23).

o], A7) Bt Fo= 3FEA ol
, ZTCoA= 2,27170 A
A&t

=4, ol 5 A=A E5F
N A= 667 AXE % 64%(42
o] A= SRIAAL glo] vl At B sHirh= HoflAl

R B ATY 5 WAL, Aze we

) A U4 AL 2407) SN AmdelE AEeh) %
b, R ARG WA AR 43 BROIM ©4 2uE Husiari16.24). olefet Au B

2] 5 BEA ARSI 22 Alx 3L SAVE anor 2890] fee® AT

%’9' *}i% E?“‘_% ‘3—1 ‘?=_‘OEJ FHZ A2EH, dubos 112 AAEE B9 B
ojof wzt HiFEe] oA drdept HEEA &

o] A

JortH24]. T8y v xc}q}omb} ke
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23] F4 AlFolMe Hlad w2 8] EaEdd 997 267H(26%)°1W =
SRAISHFARE, ot olg A GA] SRIFAAE AERE AL Q1o sjAe]l AFE 71sfoF et
(23,251.
4) HI4SE 7H] H {012 XIE2 /Y

g 4 TeR AxEe 7 7}‘”‘ A2 AAA o2 A R FEse At
ol 29 7Fsgol =t ARt JAIF AREoIA 51%, vlsik 2Rl 41%] drde} fE
< BABIHH26,27]. 28.4%2 FHEES HAlsI3lon, e P AlEC] S R PAIA #
AP Mol Az Tele] 8 AP ofETH28).

olofl xsf BepdefMe 10871 ME 5 2 17H0.93%)°1A % F/do] BRIEI=H], sig A=l
FE8oE dATt FE WRE ARV] gEoR ARHETH29) EIF 19074 144 gl dnrdst
£ ASH dokon, g= Al AlE 8471 F 1370(16%)°14 =S SsH3TH16,301.

5) MAl2(raw meat-based diets, RMBD)2| RHE

AL (raw meat-based diets, RMBD)= 4] glo] A7), #], W 55 ESSI Qlof 1]
RESHA a7t Aot A AlAIA S8 TheFel 952 RMBD AlE<] Ayt {E°] 0%l
A 80%7HA] - thokehE B arstal QJrH16,31]. Nemser et al.[16]12 7.6%] FHES H 5%

AT, Joffe and Schlesinger[31]1% 80%2h= &2 A& H5Ith Y dAoAe= sy

R0 FYUe B3P Andept AEE], ARE R T AE-5E-QA 7 At 7ks4g0]
A71=aL Slet

ofAJo} A1 QI Bt Y29 FHEES 217 53%%} 12%5 H3iom, Fr]A|Hel A= 26.2%
9| %%‘%Q HSIQANE 99 B AYE - AYA - o[ Ejoll] trA AtollA= Bt 3%
7% FEOE ¥ §HEC] BAEITH32].

01310} olf&E BAtEEs FFHEHA SHA 1A AEFLE 1, vl= FDAE At &
ofo]] thgk AR AAE Earskal ok U AR =87} F5] FIekL Sl @AS ARk
o, 1 AHHPP), HAK AL WEHE QA AlA| 5 Hed A 719 =do] Basith

5. H2SE M| Amdet o

Amdelte dop AL B 8 9 801e Bo) wielEE AR 498 4 v, o)s
Ao ek QFEo] A7I Qg v, At Q0ke 27 AR, T1E W, 318
S PEslel BT 4 9108, 2 A Bl TIEL AF A oFn FFA el olojd
% e,

1) HHEZLE O

WIS E AfRo] ANl WEE ARdekRol F4 99 AR F ShIR. 59 BAE AX
A gF= 434 71t AR(RMBD)] A9 09 o] 7Fg Ak, Awdeks wx), B, 520] B,
AR, B, 5 5 QU SHA AN R4 4 0w, olefet YR AR A A
Aol 24 o9g 2eF 4 Ak

WEEE ARole QUHOR 135 % 85 M, 24 AR, b v, F71A), Aef
A So| EHEICE. 53] RMBD AR 55 42 glo] JTshs WY, v, 4, AY 52 53
St 9lof Amleh 9ol v Herleh33),

Ay H2E BB SRS Do S APS A Y AN, ojs]
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Q9] 7R54o] EAflek. wls 9 Avke Ae] 878370 HE % 8.3%0I] Amdebt aEwltt
1 BISHGHB4). U5 FEY Aol ) el B 2k B0 59.4%0)4 Amdebt 4E
glom, olE, H, ofEl ezt $A)2) HuolHE RS 298ol 6%-86%e] Toke o0&
LrehdeHs.

2) 713 #ZoRREl| O
Rk A A1) HISAIA 7 BAS I ThE T 0 AR A83i). 53] Hav} ofe
714 3, AL, 7] A2, el Ao AgH Al udete] 3 U o]0y

A Lukst 4= 9Jom o] A9l ooz QS 4= 9

20079 ©]=oM+= Salmonella enterica serovar Schwarzengrundoﬂ ofst 74 ARNZT AAF
25 B9 QA= Huts v glom, o] IpoA] Alm At 3] ke 9 IY 90| 2 2HY
02 ZRIFITHA6L. 3, 2012W0ll= w3 futtell A WAet Salmonella enterica serovar
Infantis AE0] 54 x4 AlEt A4 Aa=|glem, ofof W} vl FDAE s A&l thsh
=4 g RAE APt

01940115 27 B9 19, AAF 9 o 39, SRR 9 v 9 e A 55 2%
71ofok= 8 8108 Bk, 3 2k 9 {& A Ardao] FAlof| kS v|X= F8%H
PR Z]"‘10}13}[37]

At
i,
(o)

o Ho

oftt

3) P12 ¥ 95 9| o
AL E Be B 38 B9l HYe AFEStEEts, o] @AM Ao Thsd
ofAs] 2ARIct 53] IPAY FEE H7ohe 37 3L Wt At 71E glo] sgEe
7357t @ob 8 294 H=EE AHEI glrh
200895 20124 Ato] ¥A¥SE § Schwarzengrund T /5165 AHEAE, JE AZ 71E
o AR A ZEolu vt eddo R AEATH38]. olF 2 9 75 oA E cGMP

(current good manufacturing practice) Bl&E, 5 5539, a4 %/\]-X]-«] o9y 7S HE S

o= QI8 29 7ksAol SVl EH37).

E2E 2017-201949 Ato] AR S Reading ARle HA183 W Hat wePdA Fgol A%
=] A2 o] e BoEH39). 53] theF ¥ 2 JHE fete wEeE 1
T A= AF Dol A leEHH, AR ol s, AUt SolA of2fRt AlFolM AR
dehto] A&d Al7E BAEQfct. ool whet AR AL I¥AE], E 2 5o $AE Ve
2 go] dgdHH38l.

6. 7P4 Ui Hi2iSsnte| MSXES S8t Salmonella I}

& vrE 529 7K humanization)QF Al ARSQ] 2712 Qld), HiejsEal 54} 7ko] 4
AA A5 Rlee BAEG @A) STkl vhefsa2 AA £ <, g, &, ¢ 5ol A= %o
£ H7IH, AP} ol A7|1H 0 & AHokA] U= 97t Wk o] AdHjolA vielsEe] oAt
£ AW, d2Zol FASsHAY, IHolA A £EES FHoke F9e ARdeiS s Bl

ngEe] 9 Aut A2 F 28835 4= QIcH2,20]. o]#et &2 E3] Jfol, PR}, "IASR
T IAEHA & ABAHY & Qlch

HEr A5 &8 ol 1 A& SolHE 7HY HolA dakd 4= Qo odd /\}i
I, A, 48 T, 8jdE 5ol Y] WAz 2 4= qloH, 98 At vled 4
Andal= 7|7 AEo] 7150ttt 5 log 5222 S Copenhagen®l] 289 AS= €E I%
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_?17
™
rE

S Rt AR oz Aejetdgols Bk, AHQlEA I59] 33%, SakAE 159 50%01A4
ArdlElrt AEETHA0). o Lut 7FgollA ARSERE AlF WARte 2 Wt AA7 B4
g 9leS AARITE

E£5] RMBD Fol& dhesEo] Andats Moty dAIF BgAprt Hlo] i 59 v
H&S 9198 &0lth Amdelrl @ ¥l RMBDE Fofihe HlE AL A4 7|7 B9t 42 uj&st
£ 7oz yeigri41]. 295 RMBDE Fofuke 16uH] 5 70t21(43.8%)014 1-79%t & wiZ
o] Wi 7y, v ARE Fofdt tiRFolAle vigo] SRI=A] AotrH42). o] Z3k= RMBD
Fo7h vesEe] Andet By 7HsAS &0l 4 91 [kl

ojzjgt B By OZRE Alto|A9] Hut Alw ther BAEI ek YROJA AT A
4719 Goro] AL FAIAA S VirchowE E251AY, AYLL 5Y IS o
2 ZRIFIICHA3). G Az 74t v EE ARE 5ol T B9 ofdol7} S Readingol 74
= AEIE BskcH39].

YT QIollA 9] A AT T Az BrtE]ofof Sttt AmdlEks WY ARl AA
S fE & 9lo, E3] foks HYA it | wWolo] ujgat] Azt Axt
it AAIR 20239 EARACA A AR 0 B ot 7 AloflAl st
6% BT 1A ookl Fotglom, tiFEo] vielsE A= 9 AR 71 HEo] kZ
og FAEIH.

oje} Baslo] CDCE WG AlR, 7H, BEFAIE HESt & A 20% ol & A& A,
5A| Blgte] ofo] AlRE A WA s AT A& ANSHL 9k I ofst x| Ho]
AR B3RS AolofA] o]- FE& o] Qli=Ao] tigt AFA Ame
42 CDCE RMBDY] g0l 4ol ¢hom, F50olA RMBDE AEE 3% 455 oS 913t
A K T A HeEojof 3R Xt itk
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7. HIRHSE Mz 2F J Adst 2l A

ArdENte 7 AEF A o, Axet 2R 7 BES 5 e B8 A
NS AR Yolld P os AT o AH4A4]. WEiEsE AR 290 HIEA] A Ao
2 AZE A= A, vl AE9F={FDA)S Y EAITAIEI(CDO) 3 2 2 5772t &9
sto] 2 ARIE AL 3low, 290l ERIEAY ojilE 739 tiF-Ee] AlxdAls A4 2
2 AARI(Table 2).

2003¥5E 20229714 HuE v E Al I AR 2F A4 § 859710, A4
A& EE T 24%, Al HEAel ot BE F 85%F AAISHATHAS). o] A= Alm AIEE
otz dAime} Ju/HA Zetd Aoz, o it 9l A A Hde Hasll] et AAIA
FAZ A,

1) QM| ZH ARt AtEel St

19994 sttt =2 A 7FAo]| oJ3t § Infantis ZG0] B o], HHSE AlRE wij=
3k oA 7 ARZE 8] Bars|a QItH271. 200280l gAk oA =9 2]117] 7HA) HEE
S Newport Zrgo] WA oH, AT 17§Y gole T TH46]. 2005400l ¥E AFaar7]
2 Aoj7t g 7oz Q| ul=at FfutiofA S Thompson o] 97 HEQlom[42],
2007-2008oll= HAHo[Uote] HAtE AFRAHOA ABARE AlFo] 2170 Sl 79719 S
Schwarzengrund 7H&& F3icH47].

2012¢ AR-AfERLeIUS] oA AlxE AAkEE vl=3t FiutiollA] 49719] QA THAES
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Table 2. Salmonella-related recalls and human outbreaks associated with pet foods (1999-2024)

Aspect

Key findings

General overview

Salmonella can persist under dry conditions, enabling long-term survival in pet food products [44].

FDA, CDC, and state authorities investigate contamination events, and most recalls are voluntary. Between 2003
and 2022, 859 pet food recalls were reported, accounting for 24% of all recalls and 85% of recalls due to bacterial
pathogens [45].

Human outbreaks linked to
pet food

- 1999 (Canada): Pig ear treats, Salmonella enterica serovar Infants [27].

- 2002 (Texas, USA): Imported beef treats, S. Newport, including a 1-month-old infant [46].

- 2005 (USA/Canada): Frozen beef and salmon treats, S. Thompson, 9 cases [42].

- 2007-2008 (USA): Kibble from Pennsylvania facility, S. Schwarzengrund, 79 cases across 21 states [47].

- 2012 (South Carolina, USA): Dry pet food, 49 cases in USA/Canada.

- 2013 (New Hampshire, USA): Treat facility, 43 cases and 16 hospitalizations; outbreak strain detected in 78%
of environmental samples [48].

- 2017-2019: S. Reading outbreak, 358 cases in 42 states, 1 fatality, 64% MDR strains; identical strain found
in raw turkey, raw pet food, and human isolates.

- Additional outbreaks: S. Reading (2018), pig ear treats (2019), S. Kiambu in infants (2023).

Distribution of recalls by
product type
(1999-2024, n=859)

Treats: 33.3%; Dry food: 29.1%; Raw meat-based diets (RMBD): 30%; Supplements: 4.2%; Wet food: 1.7%.

Distribution of human
outbreaks by product type

Treats: 45.5%; RMBD: 27.3%; Dry food: 27.3%. Among all outbreaks, 45.5% were associated with MDR serovars,
and one case involved an extensively drug-resistant (XDR) strain.

Recent situation
(2021-Jun 2024, USA)

A total of 21 Salmonella-related recalls were reported, of which 8 involved RMBD. Human cases were
disproportionately observed among infants and elderly individuals, underscoring the need for enhanced hygiene
education and protective measures for vulnerable groups.

Data include both finished products and raw materials implicated in recalls. Reported prevalence and case numbers vary by country, product type,
and study methodology. Some surveys lacked confirmatory testing, which may affect the accuracy of prevalence estimates.
FDA, Food and Drug Administration; CDC, Centers for Disease Control and Prevention; MDR, multidrug-resistant; XDR, extensively drug-resistant.
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3 M=o 78%0llA Y 57 EHEATH4S]. o= 2018¢ S Reading, 2019 4|
A 74, 3= 20239 S Kiambuoll 23t ot 7Hedo] Harx|glom A< ARFoflA 1A}
2 JRofet 22 1ol o ZFEQICH

£5] 2017-201999] 1% S Reading 32 AR 71 it 7155 Ao 2, 4274
ZFollA] 358g0] A=A 19o] APgstgith HAALS] 64%Cl4 MDR(multidrug-resistant) ¢
7F ERIFENA, 5 #F57H A FHR, BALE, IZE FANA FAl] EEE o

FEBIAAL, 20134 FRHZAMC] k4] AlRALEO A= 43719] T} 16409] o] HalsgloH,

2 HE R oE ¥ 4y 2

19999+E 20249 6€7HA9] ARde I gE AlElE REEE 2% 23 7RI
33.3%, ZAKE7F 29.1%, 434 719k A= (RMBD)7F 30%, E5A7F 4.2%, 541 A7t 1.7%5 A4
sttt £5] 20159 o] FE2xRt eFYstH RMBD7ZF A 2l&9] 54%E AFA[sHH, ol= g AlES
AH] F7e ARl #Ro] g 7Fsdo] &t

QA 7rAa} Ak AlE RS At Aah, HA W Alle] 45.5%7F 74, 27.3%7F RMBD,
WHA| 27.3%7F 24k} Eo] QIQlth o] 5 45.5%= THIIW/I(MDR) Al=HEet o] QU91
o, 1742 Y k2 d(extensively drug-resistant, XDR) 571 ZFE ALt

2021955 20249 6¥7HA9] ml= Wf ARdel 39 952 F 21708, o] 5 8712 A=
of| siFstoirt. AAA 5 Ffot W IR HlFo] EA UEHeH, o= FF s € v,
YT B fjF o] Qlo] 593k Ao R Z8E 4 Qirt
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8. HIESE A0l CHYILiA(multidrug-resistant) A2zt H11 A

ool fHE 2AF Y 21F BaolA, wEE AR 9 7M1 MDR ARdEe] 8 Yo
2 Zolgy Qlr}. HEES Aol B2lH S Londondt S Infantis7} 242F GujAd - et
upoAl, g Ast - AEREutoldlof] WS Btk B asiirH49]. 3t 7iutt Wi RMBD A
FolA BeE Amdel #5E50] 1539 YA A WS 23 itk gEth

LEAE HHEEE 7H] 9 1ol vjdEA EEH S Typhimurium, S Infantis, S
Schwarzengrund 50| et FAA] 1=2] WS vehdtta BIstirH50]. 1ol vidE
oA EejH 1671 #F B A2 ARAA PR NS, A, AZEdE Fofl WS
Heon, EjHEXT/ Ao EARE(68.8%), YTAT(62.5%), AEFO]A(56.3%)° thet WA=
SIS ERI=IITHS0]. Y& Algt RMBD AlEoA E29 S Infantis?t AEFEro]A], HE
ZAlo|E9, EFHEXH, § Typhimuriume GE|9AAE A/ ZZEZA] S2HHYZ, S
Schwarzengrundi= HEZHo|Z0] WS Btk BIsHTH51]. olF e A A< Al
A& AHAE AR 4= s YA W Z=20dS 28 9l

AA| QA A Ao A= MDR ArRdlEke] iHgh F&o] HIE9)rt. 20199 wl=oflA] =%
7 7r} TEE AR 15498 5 16470 d577%)7F MDR £4<& H9loH, o5 4l
(53%), HEZAIZR(58%), AIZZEZARAI(50%)0 WA S Lerdct. 22 3 HAYet S Reading
FHoIME 48770 o+ 5 31470(64%)7F 8 F8ACl WS AU AgleH, Addes= A
AHx 9 deEE AR A5

7P 22 20244 Autiellxls BAkE 2 7K JE I-EE S 14,6012 79 A7
BuElglon, AH 449 32 F A7t e FEWAAXDRIE 7 Aol A AL
2 ZRIFQITH52]. 3 o= AIZER]E, o ERulo]dl, ESH|ELY/HupEARE, A2
e IR S 2SI R TR B = L

A-HEEE 7 WWHel A5 At 71 8T A7|EA Ak S All-diER dollAe B
Ust MDR ARvlekts7t HoALe} BhsE BRoli] HEENoH, ol 36 AE3EolA9
Wit St 71573 AARIHS3). ol2fdt ARIES vhels= AR W MDR ARdzte] 247}
gk A1E P BAIE dol 3 A 9 A U Floleke 35 EeE dFd
& A2 AH AR

0. HIHSE AR Melo] Almuat o3 st T

NS AROlHS AR 0@ Astely] 9Ie A AR AT A Bge] A e
) WAl 7o A AEAQ G ol ol Zejd, S, At ol
WYHOR AGE, 7 716 AR 339 ST A1 Saol wet HgHoE Mgt

1) 4SS Y HY

¥jee] 44| (Bacteriophagels 574 kgl Eol4og A8ake Holelam, 44 AR
(RMBD) % At o Abdle} Ao} S5ko 2 o] sl Y% A7olM Heeont
A H21% 53 2 log o Amidel 47 T3} Belglon], A% JAE RMBD AEol A4
Hg=T el

2) S WY 3

Beld iRl 9 s AL AAasisie] HURe BB WAloR, & U] 71
7)%0] o} 5|7 IcH55-58.
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(1) HAPA ZAHradiation treatment): 2001 WX u|= FDASY 93] Q1% 7|&2, ZupA,
AR, XAE o]&sto] Heats BIEA R AARITHS5]. 5 log o] Amdet A% &
Ao} e 571 g Bt TEE AR I SRS AfojoflA] QEAZ] Higt Q14
A7 SAZHHS5].

(2) A& E2t20Kcold plasma): ©] 7|&2 o] 23 7|A|ofA A== ¥R AR (ROS)T
A2 Egof nBES Alojsid, 2 WRoAE A7t 7Rssiths Aol ATH56].
AREE 4.5 log ol HAAIZI HE Qlou HiEEE AlR ARlol9] 49 =Y A=
UTHS56].

(3) & A9)A 9 UV-LED: UV-A(395 nm) 5 578 o3| A 129 A JHE 2AL
sto] Al EHO| WS AA7IE 71soltH57]. LED, A, 452 B8 4% Ad
2.26 log?] 74 B3P} BaE|Qlon), Ay A-8/3-2 o7 Wil AHR; =84 EI A§HA o]
oH571.

(4) 171K high pressure processing): HPP= 100-750 MPa9] S el 718l ¥
< APEAZ = BIE At 7R, T Aol AejE7] die] :eds WAT 4 ot
[58]. Ardleto] tisf o 9 log 29 A7 &3Pt HAEQl oL}, vieEE AlR HolojlA
9] A& A= ofd ARk oltH58].

3) ststy JHe M=t

slekA Qe E= ofefiel 22 " 5ol o &5l UHH59-62l.

(1) 9714 9 Al E(organic acids): 24F, F#4E, I2AHperacetic acid, PAA), HMB 5+
Azl pHE W3o] B S22 A5, GRAS(generally recognized as safe)Z &5
Eo} QF/do] FHEof ItH59). AmdElrt ) 5 logZtA] AA= Ao, AL A B
WAl ¥ € 5= AUtk TAPE AUTH59L

(2) AHAKfatty acids): S4jXH4medium chain fatty acid, MCFA)Z} o-${PUFA)= St
B} JFEG 2, E5] MCFA & AME- Al A Ba7F BArE|QIeHe0]. ofgt 47 A&
oM dEsEY 7154 Aot HAS 4= 9lom, off= 2ol wet tElo] et
E7/3o] UHe0).

(3) WF TAN(liquid smoke): Tt et | Fof 7|52 FAlol 2= o] EFL
o] A &I} FHofuh, MIC 0.5% 1% oAl A= detof thgt A7 aate Bk
[61].

4) AZ 2 A (plant-derived antimicrobials, PDA): E;A-AGLHE]E, BRI 2,
s 52 U A71AS 7, ARG - 18 PR S8 7RsAdo] 62
T2y R IS weEEe] 7|24 AT 4= qlol, olE HYslr] St Hedt B
AR AR 7ido] HaEaL SlTH62).

3 2%

Am

xQ o
)

i

10. 0]=Q| BiAESE AtR0f| Chist 74| &

=g SACE HHEEE AlRE o 9 = 399 A AAE B8 d4s] HE= 9o,
ZFQ T 7)1+ AAFCO(Association of American Feed Control Officials), FDA, 5 555
USDA 5ot

1) Ml 72 S
AAFCOE HIEtE= Aol BAl, A 71E, Alx B A-S ARSI 238291 HAF- <

olN
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Bk QItH63). FDAE FDCA(Federal Food, Drug, and Cosmetic Act)o]l wheh AF=o] A,
Az 374, Sy 52 7AIBH, $ostAIE(Center for Veterinary Medicine, CVM)E E3]
= AEY P ¥ faAdS TRITHO]. 2E, BN &AL @ A3 52 B9 S g
Stk F %5 (State Departments of Agriculture)= ZF 39] A4| o] w2t Al 52, 2R
g 84, "SR AA 52 o, Y A" 9T SaRlth

2) FSMA(Food Safety Modernization Act)?} MZEYH| ol

20119 APSE AEQFARASPH(FSMA) we, thE-29] RlesE Al AxgAl= A&,
slekd, E214 84S EA6kL AEPAAISlS S=sfioF shH, 21 CFR 50791 wt &3 9=
A Z71%(current Good Manufacturing Practice, cGMP)& &<=3ljof 3ttt FDAE HIE55 At
= U Ardee] S 5185k ¥om, HE Al i AlE2 CPG Sec. 690.80001 we} B
(adulterated) 22 75t} 38 A%HEuropean Union, EU) 3t f-ARRE 7182 Agekal Q1o
u, vtk Arde 240 digk HAIA 71Eo] glo] w7 b A Zfolzh SRR

3) A & 2lF 2

FDA= TL91 Aol tisf 3130 13], Bl Aol s 5] 18] 371 Hde Al¥st,
A &H] ", Y AR, ARAL ol 52 as] TV Al ARt S iR oM
A= AzAAC] dis) A 18] §52 875, 4 FolMe 2HEE 4R ¥ Avr 2 2AE
THAHGS).

4) ZH| Al

2017¢ FDA¥E Evanger's Dog & Cat Food Company?] 78 Alm AlEof| iaf & A&
A FSIATHOG]. ©] AlEZ USDA 5 HAPZE ASIoH, AdA 0 2= “Algho] 43 4= fle,
U5 E AR 808 T RARY RS ARESH AR SRIFQL did A= AR A=

AEEE 7Y EA H A TR AR ARE HiE] pIRE o e HoiE

11. {Elol HiRiSE AM=0l gt A 2
FHY WEEsE Al A @Rl B okt 2

1) HA| MA: g ALt F4

FHIHEV) v SE AFRE Qe 483t 5Yst 202 AZsH fAlsH, olE Bl
ARy - kA - E4 e A Igold BAEEE sl Qlck AAE 1970EHRE thofet A3}
A7 EQYEo] MEEE AFRS] AL, 7R, -5 A Avte]l A HeE 1 o, dAE
71Z oz 1A - HebET Qlck HiEEE Algs HEo] EFQl HEo| EAck= 22 oA
745 Al (animal feed) 74 Z| A QoA =, of7|ol= Al 948 B, A= 37
59 AA}, 283 A 95 178 ol =gEh of&y gt A1EH(Regulation 178/2002)
QFH/d gEet A1 B4, J8u AE - AR 3 AN A skl glom, AR A
(Regulation 183/2005) A% - B3t - & 3gofx19] 914 Hejet oA 353 W A 34
A(traceability)S JFSFO A EAVF RS ] A143] ARNS sk ST 5 e AAl
£ upsla Qiek ol9h Zo] EUQl 1Al AAE HE AT Fetd ZAE 7o s WiEEE
AFR9] PGS AleAoR HASET Qlck.
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2) F gt ol 2

A B EE AR Al tReARl HE AAC] s TEE, 1 SN E 22 4
Q1 A Ittt WA Regulation(EC) No 767/2009= At A&t B9t Al&, & e
TE AEE TR BE Al AR A Rt A= Ak 712 R R, Sl BHEA|
Ft=jojop o FH, §5 X WS QRE 87, AR AR AR 52 FAIF LR BAISHL Utk
of7]9]] B3| Regulation(EC) No 1831/2003- AtE-& 37H=0l thet 521 s tFn, =2
A7HEo] AMEE] YeiME ek 7Rt 591 S WEA] ARAEE skl Qi Egh
Regulation(EC) No 2017/625%= ol&st Al &= g o] AAZ g4 oz JPd = =
517] 913t 34 HAKofficial controls) AAE vt = G=to] A=} A5 3T -
U= A 7S AlEgi

E3] 5= 2l A=oll tishil= Regulation(EC) No 1069/20097F =9 AR 712 Astal
U=d, ol HEsE AR HER AREE 5 FANEC] 715 AW gk vi7iA7L EA] s
AA A9 2 A 24 IR o] AL YR 4, A&, 7h, % dAlIA XAk
T 71EE FAIHCE BAlste] 55 A Sk aelal, Al E AR S FHEs)
+ 9T st} ol gH9 FHES AT HYF o R R8s, EU YolA A4l - R85 vt
g5 AR F4T PAE Bk AL AAR 7|sokal Sl

3) 2pdly U M HE oA

A% Regulation(EC) No 767/2009« HHE= Aed] AV f-83 204 HE Ale=
Asf v AR 2T 871 Sk itk oo EW 2E HhEsE Alme AlEo] &4
Ala(complete feed)9lA], B2 £ JUAE HEdM= HE Al (complementary feed)1A] o
FE 8es] BASHoF ohH, A% - 589 A FAE ERIT 5 I=E ARGAE A& A9
S7HHS = FAE VHEA] 7] sfjoF gkt T A4 o]t £ 2] Apof|A] viRH S (batch
numben)E 171511, AEY FFolY &S HEo] HAISoF gtk B[R} Qb 4 HES
Q1o 24 Bt (H-E713DE BAske Ak 4o, AlEo] ol ¥iEE SOl Aol &
©: BH, A, 4 5)F W= st=A| FAF R ok gt} tEo] AlFY HkE AR
B ol ARe A3 2 B WS AlSohy, HRl] FEAE gES| 6 A7 B52
4 B JEE A5 AAsloF g

of&d, BHEE AlEe ARY AE S5 7= As7] Sl BE=A] “Not for human
consumption(AFEe] HHT 4= §lF) oleks EE Egelof shr, deilat Zo] ZpAd AZgt
AE - Al P BAIE dorl v Qe B 2HE-0] | 5] 7[EXE AZs| AAsto] T
skar Qlek. o]t e ABAP} Al QEdSHA A"etal ARES & QIS HARSE & ope,
AR AZAA7E 7 W APl RG] sk REEA] E=edof sk Ad 87 0= 7]ssial itk

4) M X2 M| — FEDIAFS| gt

FEDIAF(European Pet Food Industry Federationy= 3 W Y55 Alm A4S Tl Hsl=
710 g, EU B3t 15| Folo] Al AR} §59] P/ E488 BAs] 913t tieftt
A& AASHAL Q. FEDIAF:= A7 e 4 = #2391 AR Guide to Good
Practice®} Code of Good Labelling Practice 5& Al&3tH, o= Tt 44 B2 52 4ol
WA ALt 28E 459 35 FAl(co-regulation) AARE 7153 ofgt A& At HA
THAIS] BB EU ZFolA] 4H4e] 1A 55 =0]1L, SAlo] AFAoR AL 7153t e 7
< ulglsk= d) 7)ofslal k. 3] FEDIAFS] A& HACCP(hazard aalysis and critical
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control point) Y& 7Rte & g A= 34 AA, Bt A1) o1 e, dme] bt
B Ao A71AR FE /AIE fY EE Y S AT 99 2EA: ol 59+
W AzAAEC] ekaolal AAARI oFd B2 Aladke 752 4 =S Ash, 353 oss
e ARl 4 B3 A8AF AlF gHef 8% 42 sl At

ok
o

5) 22 S8 — U

20254 62 B4 SAATHEVOIA W52 Amot Beislel A8EE Wik 4L £ 317}
Aol wle, 1 ok Az 343 e 94, 59 WX, AR H7hEe) A8 V1%, B A,
el B4 B 74 o] A o] 27174 B9 cafsict. ol it FASS Bes] Al
Spo] 7 gk, Al g AR, A A 94, 183 3E0A% 98 i mas
B4 A2 Ak ohed UL Bk 279} 714 wislol thea] gl oleiat Mt
& F/)HoR Y - Bse, HA A7 Aot A9l B A3xoR sk Urk

£5] 2ol 2% St go] 71E A YEet AEstE A novel ingredients)?]
AFgo] SeiElL Q| ol HreisE Qjopeta] tiopg Shsmt o} A Ahset vl B
9 hreh ZHoAE B gk Teu EUE ofeidt Az et Agel £E] o)
SIEA] A% o1 W A AXES sk Qlom, b, Qerd AR, B4 9%
£e sgHon ARst ¥ 59 ong A% ol Hae K U £ A 54
of, 2uxje} BE RO RS HOAOR TSHe FUS 4] Hohe I HolRt At & 4
oIk

E|A Abst

oL

rr

o2,

12, o5 BIYSE AR AlYe S ¥ X &

o] W R Al AP EAISE 191 71 S7h, sk AR AQ) 5o AkSlA wstel oiE
o] A% FGAIE Ho|1 Yt 53] WEEES 715 FAYCE 4K S pet+family)
E37t SAtEA, gEEE e A7E 193} - AiQIskEE AR Hola Sltt. ol wet 7l
4, 7715, T2 o] E(human-grade), 484] 7|5t AF=(RMBD) 5 thget AlE=toll tigh &n|zk
9] =87} Z7slaL gloH, oj#et SEL HlE - §1 5 AR AR fARE S EITH3,061.

T AP Sefjo] wlal, 3k=o] deEE Ala 1A AlARE o8] ujuist 30 HEY Q.
) A EE AEe AR o gt 71EE AES Ut AlE F8E glo, WY
ngEo| tigh EAQ W4 71EL ulgiEo] QIA] otk Wi nl=iollhE AFOloFFDA), 422k
FAE(CVM), vl=AIET 3 S](AAFCO) 5 thafst 713o] AleS] &, 2Hddy, Alx 34, v¥E
QbAAgol| o|27|7HA] ZAR] QP HAIE Saskal 9lom, 20119 AEQPHEHSHE(FSMA) =
o] of F419] QkATE] AA(HARPC, GMP )7} A2k=lo] QItHo4l.

oA Arde), glag ol tidd 0157:H7 5 A-a5H LAl digh AAF o5t Al
FHER TASk= o] QA ko, AtRo] Fefjuh AR WAl o nESH 71EE HAskE o]
UA] ket ol whEh A AF, THF 5 LE AFoA HYY Bl HEHoE HEHI
oL}, ol AAHeE HE| - AT & S A A= HESE Aol

olzfet Axd WM RIFER oflet BoAel 1 715, £9] ofdo], koAt 22 HY
FHFAZ] 7ol FHH Yol & = YUk ol wet that T2 tE3 si4e] arEc)

AR, RHEEE AR A8 ey Age Bl Al Ao, B, HY viBE VIE 58
yele] 448 gt Qlck

A4, AR AR, 744, AR B0l bE BYdt 318 71E 9 AARIES BARkY, A7

A A4 AAE WASIoF .

ofot

rl

I

ox
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A, AE L QAR 28 7R o) A 7Ha(@AR, AR, Heleleshy B =Yg
A B2t 7122 wetsior g,

S, AElAlet B Uhge] ABE o w8 W AR ATE Zost, S5 49 Hep
R Aol o 41 1A oj=si ast gk

ch, AoRd, BAER, vl 5w 24 20 WY A4S Jolslel A8 (one
health) FHOIA WIS E MRS FFRAN S FYHOE Belofo} Tk

BIelE R AtE] et A7} {402 Sk @ Aol A AAS) el 354 9
go= Ay 928 5 gk AUFY oY 34 A S Al B0 WYL A MREE
e At A% s SEske B Aol B Zolk

ofj

o]

k)

2=

HEEE &5 19 Stiel 3 R sE Al AP A BiEA] Addsial 9lom, AH|AE Q14
9] Bigk= Alm AR 153 9 7154 FAeRY AR 7i&Stetal Qltk oleh Z2 Izie}
(humanization) ¥ ‘Z&]u|F3Kpremiumization) AL W= A=Y H), A&, 75 T4
of o]27171A] HRHARI AlF AN Wafo] S AL Slok TEu AR I v =]
2733 BiEo] Q] A 7HA| Aol SAA AlZtof|A] o]FojAfof jitt. X HrE o] 4
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