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Abstract

Pet food differs fundamentally from livestock feed in that companion animals consume a single diet over
extended periods, often for their entire lifespan. This characteristic amplifies the risk of cumulative exposure
to both nutritional excesses and chemical contaminants. This review provides a comprehensive framework
for designing and producing safe dry pet food, covering the entire value chain from raw material safety to
finished product quality control. Raw material management addresses mycotoxins, biogenic amines, heavy
metals, pesticide residues, and lipid oxidation, with particular emphasis on the stricter standards required
for pet food compared with livestock feed. Nutritional design principles are discussed including
metabolizable energy calculation using the modified Atwater method, the four-tier nutrient requirement
system established by the National Research Council (NRC 2006), and the critical importance of daily dose-
based formulation for functional ingredients. Production safety encompasses hazard analysis critical control
point (HACCP) principles applied to weighing accuracy, mixing uniformity, extrusion parameters,
contamination prevention through zoning, traffic flow management, environmental controls, and multi-stage
foreign material detection. Traceability systems linking raw material lots through production to distribution
are described as essential for rapid recall response. The review also examines major recall cases including
the 2007 melamine contamination, the 2019 vitamin D overdose incident, and aflatoxin recalls, illustrating
the severe health consequences of safety failures such as acute renal failure, hepatotoxicity, and Heinz body
hemolytic anemia. This work aims to provide livestock feed industry professionals with a practical
understanding of the unique safety requirements in pet food manufacturing.

Keywords: pet food safety, raw material quality, HACCP, nutritional design, traceability, contamination

prevention
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ST} F g2
[11,12]. Histamine= 7fol A & E™(salivation), &, ¢ AstS F2L31H, tyramine< &
& A W Aukas 2715 cadaverine putrescine histamine?] 54 S S (potentiating
effect)A] 7]+ Aoz e x] 9t} [13,14]. £3] biogenic amineS dof ¢t A oo A ]2 E
Folu HEZE 59 7ty 34 Tk AFstEE, 945 dAldA e Abd # 7t A &

=
weleh [12]. A, AR, P54 5 A 5 8% 5ol Hop v 2 A Pel mEF AL

3. 274 9 ZF%5 9 (Heavy metals and pesticide residues)

a4 EU Directive 2002/32/ECel we} H(Pb) < 5 mg/kg, 7F=H(Cd) < 1 mg/kg, ¥4
(As) < 2 mg/kg, (Hg) < 0.1 mg/kgo = ¥ttt [15]. 53] A2 & Hd o7
ff o] Ho| A= HolAtL B E5=(bioaccumulation)ol] ¢+ 2}y vl 2 g = A
o 57878 B = v 10v) & Hla
& GC-MS/MS E& LC-MS/MSE 83 300F o|de] FAl #A]¢] 7hastn, Sy XA clE

A Absks AFEatsHautoxidation) HIAUYF o8l & H™, 7iA|(nitiation) — 3}
(propagation) — &7 (termination)®] 39AE AX o} [19]. EX3} %7t 52 A (o] > 4
fr > B8R, 22, FAUV), T8, FEol2(Fer, Cuz’) 5ol AstE F1E0 Ahshe 574
I4ksE 7Hperoxide value, POV < 5 meqg/kg), 2F7Hacid value, AV < 3 mg KOH/g) 5=
a3l AF3b7) Ale A Au ol 9% 7| A A4S}, B e A-D-E-K 2 A HAHEPA, DHA)
537, MDA-4-HNE & 3l &38| = A4, 18] 3L s1eFe]o] A o] A2 (steatitis) G0
A7k Ao [1,19,20].
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rlo

fl

g %A A (Nutritional design)

iR & JUdA Q7 (Energy and nutrient requirements)

HAF o] oA A= NRC (2006), AAFCO (2024), FEDIAF (2024) 59¢] 7Fo]l=g}el& 7]uto
2 3t} [1,2,21]. NRC (2006)2 7] NRC (1985)9] &+ H A 2 7% (minimum requirement)
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$- 5 kg 2HAFAH oF 100 g/D)oANAME= AR W 0.5%, 25 kg T A(F A 2F 300 g/A)ol
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A% - 38 - YJZ - ¥ 39 A2 Ay, ZF GA ol 5/ HACCP(hazard analysis critical

control point) Y& w2 &7} H Q8lt} [25,26]. AlH dAAAE Ty~ FJo £0.1%

ol A7t &, =3 ¢HA o A+= CV(coefficient of variation) < 10%9] # 4 == 3tH
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