PET FOOD MANUFACTURING PROCESS

From Raw:Materials to-Quality Kibbles: An Industry Overview
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Pet Food Manufacturing Process Overview 1o

Pet food manufacturing is a complex and tightly regulated food production system,
requiring precise processes and advanced equipment.

° Raw Material Selection, Reception, and Storage
e Grinding and Mixing

e Extrusion and Forming

° Drying and Cooling

e Coating and Flavoring

e Packaging and Quality Assurance

Fach step must be precisely controlled to ensure nutritional balance, product safety,

consistent quality , and production efficiency .
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Pet Food Manufacturing Process Flow 2110
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Step 1: Raw Material Selection and Handling o1

Raw material selection is crucial for the product's nutritional foundation ,

safety, and consistency .

Animal Protein Sources

Poultry meal, fish meal, beef meal, lamb meal, by-product meals

Plant Protein Sources

Soybean meal, corn gluten meal, pea protein

Carbohydrates & Starches

Corn, wheat, rice, barley, potato, tapioca

Fats & Oils

Poultry fat, fish oil, beef tallow, vegetable oils

Vitamins & Minerals

Vitamin premix, calcium carbonate, dicalcium phosphate, salt

Quality Control Checks

Animal protein meals: Check protein content, ash level, and pathogens

Storage Requirements

Temperature Control: Fats/oils kept at 40-60° C, vitamin premixes <25° C
Moisture Control: Silos with aeration, warehouse humidity <60%
Hygiene: Regular silo cleaning, FIFO principle applied

Grains: Inspect for moisture (ideally <13%), aflatoxin contamination
Fats/oils: Test for peroxide value and free fatty acid levels
Premixes: Verified against Certificates of Analysis (CoA)
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Step 1.1: Grinding and Mixing

Before mixing, most dry ingredients must be ground to a uniform particle size to

ensure homogeneous mixing and optimal extrusion.

Grinding Equipment

Hammer mills: Ideal for coarse grinding of grains and protein meals.
Roller mills: Used for finer grinding and more uniform particle distribution.

Dog Kibble: Cat Kibble:

300-600 microns 200-400 microns

Mixing Process

Accuracy requirements: 1% for major ingredients, £0.1% for micro-ingredients
(vitamins/minerals).

Mixing time: Typically 3-5 minutes per batch to achieve optimal homogeneity.

Grinding Efficiency Case Study

A Darin Machinery client in Europe reduced hammer mill screen size from 2.0 mm to 1.0 mm,
improving kibble density control by 8%, but energy use increased 12%. This highlights the critical
balance between particle size and power consumption.
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Mixer Types

Paddle Mixers

|deal for powders and semi-moist materials,
offering gentle yet effective mixing.

Ribbon Blenders

Suitable for dry powders and granular materials,
ensuring thorough blending.
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Step 2: Extrusion and Forming 50

Extrusion is a critical process in pet food production, transforming a loose mixture of

powders and liquids into structured, cooked, safe, and palatable kibbles or treats.

What is Extrusion?
Extrusion is a process where mixed raw materials are fed into an extruder,

which uses mechanical shear, pressure, and heat to cook, shape, and expand the product.

Extruder Type Advantages Limitations

Single-screw Lower investment cost, simpler operation, Limited flexibility, less precise
extruder good for basic formulas control, lower expansion
Twin-screw Precise control, high flexibility, handles Higher cost, requires skilled
extruder complex recipes, better mixing and cooking ~ operators

Pre-conditioning Phase
Before entering the extruder barrel, the mixture passes through a pre - conditioner

Impact of Extrusion on Product i ! o . : -
Function: Adds steam, water, or liquid ingredients while gently mixing

Extrusion directly determines the product's digestibility , palatability , texture ,and Purpose: ) o ‘ ] )

) ) ! ! Begins starch gelatinization, softens proteins, hydrates powders, reduces microbial load
appearance . Poor extrusion control can lead to undercooked kibbles, inconsistent
sizes, poor expansion, or nutrient losses. Residence Time:  Typically 30-120 seconds
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Step 2.1: Extrusion Process Mechanism /10

Within the extruder barrel, several key transformations occur that collectively determine
the quality and characteristics of the final product.

Extrusion Process Mechanism

a Feeding: Pre-conditioned mixture enters the barrel via screw feeder.

e Conveying:  Screws advance material under increasing pressure.

e Cooking: Friction and injected steam/heat cook the product (120-160° C).

° Shearing:  Mechanical shear breaks down starch granules, denatures proteins,

homogenizes fats.
Typical Extrusion Parameters
e Expansion:  As cooked dough exits the die, sudden pressure drop causes water to

vaporize, expanding the kibble.
Parameter Range Impact on Product

e Shaping: Die determines kibble shape (round, triangular, bone, etc.).

Higher — more starch gelatinization, more

° Cutting: Rotating knives cut kibbles to desired length. Barrel Temperature 120-160° C expansion
Moisture Content (pre-exit) ~ 20-28% Higher moisture — softer texture, less expansion
Screw Speed 300-600 rpm  Higher speed — more shear, finer texture
Die Pressure 20-40 bar Higher pressure — denser kibble
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Step 3: Drying and Cooling o

RAW INGREDIENT UNLDAD & STORAGE CRUSHER / GRINDER MIXER EXTRUDER TODRYER
Kibbles exiting the extruder contain approximately 20-28% moisture , which ! é' ! !
must bereducedto  8-12% for product safety and extended shelf life. ﬁ -@ Zogpd:. E_E:, '
\/
= - -
Drying Science w
FINISHED KIBBLE & FINE RECLAIM COATER (COOLER FINISHED GOODS STORAGE PACKAGING

Drying is essentially the controlled evaporation of moisture from the product using hot air. Key factors

include: 1 1 A ﬁ?ﬁ 1
Drying air temperature (typically 110-150° Cin the first zone) AVA
Air velocity and distribution (to maximize heat and mass transfer) % : O
Dryer residence time (typically 15-40 minutes) T T s el e —I—1

[——_1 Moisture Content (%) [_] Temperature (°C) Dryer Types
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= 20 Multi-pass Belt Dryer Better control, more uniform drying Higher investment cost
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Inlet Zone 1 Zone 2 Zone 3 Outlet

Cooling Stage

After drying, kibbles must be cooled to ambient temperature (25-35° C) before fat coating or
packaging.

Necessity of Cooling: Prevents condensation in bags, ensures kibble structural
integrity, stabilizes moisture before coating.
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Step 4: Coating and Flavoring o1

After drying and cooling, kibbles are ready for coating and flavoring .This
step is crucial for enhancing palatability, increasing nutritional value, and
extending shelf life.

Why Coating?

m Enhanced Palatability o Nutritional Fortification
@ Dust Reduction 0 Increased Energy Density

Coating Ingredients Types of Coating Systems
Fats and Qils: Poultry fat, beef tallow, fish oil, vegetable oils. Often heated to ensure fluidity. Batch Coaters: Continuous Coaters:
Flavorings: Hydrolyzed proteins, animal digests, yeast extracts. Provide savory flavors. Rotating drums or mixers Kibbles flow continuously through drums or
o ) Breci ; conveyors
Vitamins and Minerals: Heat-sensitive vitamins (e.g., A, C, B-complex) and trace minerals. Ad};anta%es. Precise control over coating ) )
unirormity Advantages: High throughput, suitable for
[ Palatability Score (Relative Value) Limitations: Discontinuous process, lower large-scale production

100 throughput Limitations: Less control over individual
§ 80 kibbles
2 o
= B
g 40 Application Methods
E 20

0 Spray Systems: Vacuum Coaters:
Standard Formula With Fat Coating With Flavorings Full Coating Treatment Nozzles atomize liquids onto kibbles For high-fat or sensitive ingredients, vacuum

allows deeper penetration
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Step 5: Packaging and Quality Assurance o110

The final stage of pet food production is packaging and quality assurance
This step is crucial for protecting the product, ensuring safety, and
maintaining freshness.

Packaging Material Barriers

0 © ©

Moisture Barrier Oxygen Barrier Light Barrier

Packaging Process

Weighing and Filling
- Multi-head weighers or piston fillers ensure precise product quantity.

Sealing - Heat sealing or double seaming methods prevent leaks and contamination. Common Packaging Materials
Labeling and Coding
- Application of batch codes, expiration dates, and nutritional information. Multi-layer Plastic Bags Cans
Most common for dry kibble, often includes Primarily used for wet pet food, offering excellent

metallized layers for enhanced barrier properties.  barrier properties against moisture and oxygen.

Quality Assurance (QA) in Packaging

Weight Checks Seal Integrity Testing
Automated systems verify correct product quantity Tests (e.g., burst tests) ensure seals are airtight and
in each package. prevent leaks or contamination.
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Complete Production Line Solutions /10

Designing a pet food production line requires considering product type ,
capacity requirements ,and space constraints . Acomplete production line
integrates all process steps into an efficient system.

Production Line Types

@ 6 O

Dry Food Production Line o Treat Production Line
i ) Wet Food Production Line )
Dry kibble, 8-12% moisture Various shapes and textures of
Canned or pouched, 70-85% freats
moisture

Key Considerations for Production Line Design

Capacity Scale

°g- Process Flow Optimization - Ensure smooth transitions between processes,
minimize material transfer distance.
Scale Capacity Applicable Market
* Energy Efficiency - Heat recovery systems, variable frequency drives, smart controls.
Small 0.5-2 tons/h Regional brand ialty pet food
me ons/hour eglonatbrands, speciatty petioo pud Flexibility - Ability to quickly switch between different formulas and product
Medium 2-5 tons/hour National brands, multiple product lines specifications.
@ HygienicDesign - Compliant with food safety standards, easy to clean and maintain.
Large 5-20 tons/hour International brands, large-scale distribution
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Conclusion and Outlook

Pet food manufacturingisa technology-intensive industry, requiring precise
process control, strict quality standards, and continuous innovation. Through
this presentation, we have explored the complete production flow from raw
materials to finished products.

Key Takeaways

° Pet food production involves multiple complex steps, each requiring precise control to ensure
product quality and safety.

Extrusion technology is central to dry pet food production, directly impacting digestibility,
palatability, and texture.

° Drying and coating processes are crucial for product shelf life and flavor.

Modern pet food production lines are highly automated, requiring advanced control systems and
stringent quality assurance measures.

Success Factors

Success in pet food manufacturing requires balancing product quality
production efficiency , foodsafety ,and cost control . Selecting appropriate
equipment and optimizing process parameters are key to achieving this

balance.

aarin

3/10

Industry Trends

Sustainable Production
Energy-efficient equipment, renewable energy, and waste reduction processes.

Smart Manufacturing
Al, 10T, and big data analytics to optimize production processes.

e Personalized Nutrition
Customized production techniques for diverse pet needs.

Darin Machinery | www.petreatsmachine.com



