
Swine Abattoir Operations: 
Comprehensive Protocols for Skin 
Preservation, Safe Evisceration, and 
Carcass Splitting 
The modern commercial processing of domestic swine (Sus scrofa domesticus) requires the 
meticulous synchronization of biological management, thermodynamic interventions, and 
mechanical engineering. Unlike bovine or ovine slaughter, where the hide is entirely removed 
prior to evisceration, the economic value of numerous pork cuts—including bone-in bellies, 
crackling, and cured hams—depends upon the preservation of the skin and its underlying 
subcutaneous fat layer1. Achieving this requires specialized thermal scalding to release hair 
follicles, abrasive mechanical scraping and singeing to clean the epidermis, safe evisceration to 
prevent enteric pathogen contamination, and precise skeletal splitting to facilitate chilling and 
grading. This report provides an exhaustive, highly technical analysis of the physiological, 
mechanical, and microbiological mechanisms governing the complete swine slaughter cascade. 

Pre-Slaughter Husbandry, Nutrition, and Lairage 
Dynamics 
The preservation of pork skin and fat quality, as well as the physiological behavior of the carcass 
during slaughter, begins well before the animal reaches the abattoir. Swine rearing systems, 
precision nutrition, and pre-slaughter handling directly dictate the thermodynamic behavior of 
the fat during scalding and the biochemical decline of muscle pH post-mortem4. 

Nutritional Influences on Skin and Fat Integrity 
Swine possess a monogastric gastrointestinal anatomy that relies on enzymatic breakdown in 
the stomach and small intestine, meaning that ingested dietary fatty acids are deposited directly 
into porcine adipocytes with minimal structural alteration4. Modern precision nutrition utilizes the 
Net Energy (NE) system, which accounts for tissue energy retention by subtracting the heat 
increment associated with digestion4. Daily requirements are modeled using the Ideal Protein 
Concept, prioritizing Standardized Ileal Digestible (SID) amino acids, with lysine serving as the 
primary reference4. 
The inclusion of agro-industrial byproducts in swine diets directly impacts the integrity of the 
subcutaneous fat and the skin. Distillers Dried Grains with Solubles (DDGS), a coproduct of the 
ethanol industry, contains a high lipid fraction rich in polyunsaturated fatty acids, predominantly 

linoleic acid ( )4. Diets containing excessive polyunsaturated lipids produce soft, oily 
belly fat that accelerates oxidative rancidity, reduces commercial slicing yields, and 
compromises the structural integrity of the skin-fat matrix during high-temperature singeing4. 
Packers quantify this carcass quality metric using the Iodine Value (IV), which measures the 



degree of fatty acid unsaturation. To maintain the structural rigidity of the skin and fat, 

commercial abattoirs require carcass fat IV levels to remain below 70 to , often 
necessitating the removal of DDGS from finisher diets 30 to 45 days prior to slaughter4. 
 

Producti
on 
Phase 

Body 
Weight 
(kg) 

Net 
Energy 
(Mcal/kg) 

Crude 
Protein 
(%) 

SID 
Lysine 
(%) 

STTD 
Phospho
rus (%) 

Total 
Calcium 
(%) 

Nursery 
(Phase 1) 

6–11 2.50–2.5
5 

20–22 1.40–1.5
5 

0.45–0.5
0 

0.80–0.8
54 

Grower 25–50 2.40–2.4
5 

16–18 1.05–1.1
5 

0.31–0.3
4 

0.65–0.7
04 

Finisher 
(Late) 

80–135 2.40–2.4
7 

12–14 0.75–0.8
5 

0.22–0.2
5 

0.45–0.5
04 

Transport Stress and the RYR1 Gene 
The physiological stress experienced by swine during transport and lairage directly influences 
post-mortem muscle glycolysis. Genetic lines carrying the RYR1 (ryanodine receptor 1) point 
mutation (the halothane gene) are highly susceptible to malignant hyperthermia9. In these 
animals, acute stress prior to slaughter triggers rapid glycogen depletion and an accelerated 
drop in muscle pH while the carcass temperature remains high (above 37°C), leading to the 
denaturation of myofibrillar proteins and the development of pale, soft, and exudative (PSE) 
meat5. Conversely, prolonged transport or excessive lairage times (e.g., 15 hours) exhaust 
glycogen reserves entirely, resulting in dark, firm, and dry (DFD) meat and an increased 
incidence of skin damage from pen fighting11. Optimal lairage duration is strictly calibrated 
between 2 and 3 hours to allow cortisol levels to return to baseline without inducing fatigue or 
severe glycogen depletion12. 

Stunning Modalities and Exsanguination 
The initial stage of the slaughter floor process requires rendering the animal insensible to pain 
and distress before the initiation of exsanguination. 
Electrical and Controlled Atmosphere Stunning 
Under frameworks such as the European Union Council Regulation (EC) No 1099/2009, strict 
technical parameters dictate stunning efficacy14. Electrical stunning operates by passing an 
alternating current through the brain, causing massive neural depolarization and an epileptic 
seizure17. For pigs, the legislation mandates a minimum current of 1.3 Amperes, maintained for 
at least 3 seconds14. High-throughput facilities frequently utilize automated head-to-chest (or 
head-to-heart) systems; this applies a primary 1.3 A current across the brain followed 



immediately by a secondary cycle across the thorax to induce cardiac fibrillation, ensuring the 
animal cannot regain consciousness prior to blood loss20. However, poorly calibrated electrical 
parameters can trigger violent muscle contractions that snap capillary beds, causing blood 
splash (ecchymosis) and bone fractures11. 
To circumvent individual handling stress, large-scale operations predominantly employ carbon 

dioxide ( ) stunning in gondola or paternoster systems. Swine are lowered into pits 

containing hypercapnic gas mixtures—typically exceeding 80% to 90% 18. While  
stunning facilitates low-stress group handling and reduces the incidence of PSE meat compared 
to electrical methods, it induces severe mucous membrane irritation and respiratory gasping 
prior to the loss of consciousness24. Experimental controlled atmosphere stunning (CAS) 

systems utilizing hypercapnic-hypoxia mixtures (e.g., 20%  with   and residual 
nitrogen or argon) have demonstrated reduced aversion behaviors, though they present higher 
rates of incomplete stuns and require longer exposure times to ensure death21. 
 

Stunning Modality Minimum 
Parameters 

Physiological 
Mechanism 

Welfare & Quality 
Implications 

Electrical 
(Head-Only) 1.3 Amperes for  

3 seconds14 

Disruption of neural 
function; induced 
epilepsy 

High risk of PSE 
and ecchymosis; 
immediate 
unconsciousness11 

Electrical 
(Head-to-Heart)  1.3 A (head),  

1.0 A (chest)20 

Epilepsy followed 
by cardiac 
ventricular 
fibrillation 

Eliminates recovery 
risk; prolonged 
insensibility20 

Hypercapnic Gas (

) 
  

concentration18 

Intracellular 
acidosis and central 
nervous system 
depression 

Highly aversive 
prior to 
unconsciousness; 
improves meat 
quality24 

Inert Gas / 
Hypoxia 20% ,  

 (with 
/Argon)25 

Anoxia and mild 
hypercapnia 

Reduced initial 
aversion; higher risk 
of stun failure21 

Thoracic Exsanguination 
To secure rapid cerebral ischemia and death, the stun-to-stick interval must be tightly 



controlled—ideally under 15 seconds for head-only electrical stunning to prevent the return of 
brainstem reflexes18. Exsanguination in swine is performed via a thoracic stick19. The operator 
introduces a sterilized knife into the jugular furrow at the base of the neck. The blade is inserted 
behind the sternum, aimed toward the tail, and pushed deep into the thoracic cavity to sever the 
brachiocephalic trunk, the common carotid arteries, and the jugular veins near the base of the 
heart26. Once the handle is flush with the skin, the operator pivots the blade at a 45-degree 
angle to open the vessels maximally, ensuring a massive and rapid volumetric blood loss26. 

Thermodynamics of Scalding and Skin Preservation 
Because the skin is retained on the carcass, the thick, deeply embedded bristle hairs must be 
entirely removed. This is accomplished through scalding, a precision thermodynamic process 
designed to denature the proteinaceous anchors of the hair follicles without cooking the 
underlying dermal collagen1. 

Histological Architecture and Collagen Denaturation 
The integument of the pig features a stratified squamous keratinized epidermis, a highly 
developed dermal layer rich in collagen and elastin, and a hypodermis consisting of 
subcutaneous adipose tissue29. Hair follicles invaginate deeply into the dermis and are 
stabilized by an inner and outer root sheath composed of highly keratinized cells31. 
The primary structural component of the dermis is collagen, representing 75% to 90% of its dry 
weight34. Mammalian collagen exists as a triple-helix structure stabilized by hydrogen bonding34. 
When subjected to elevated temperatures, the thermal energy disrupts these hydrogen bonds, 
causing the triple helix to unfold into a disordered, random coil structure—a phase transition 
known as thermal denaturation34. In porcine skin, this massive structural deterioration and loss 
of mechanical integrity begins precisely between 60°C and 65°C37. 
The objective of scalding is to transmit sufficient thermal energy to soften the keratin within the 
stratum corneum and the follicular root sheaths, expanding the gap between the feather/hair 
calamus and the surrounding follicle, thereby loosening the hair31. If the scalding temperature is 
too high (exceeding 62°C to 63°C), the dermal collagen undergoes severe denaturation and 
coagulates; it physically shrinks around the base of the bristles, permanently trapping them in 
the skin and rendering mechanical dehairing impossible1. Conversely, under-scalding (below 
58°C) fails to disrupt the keratin network, forcing operators to use excessive mechanical 
scraping that damages the epidermis1. 

Time-Temperature Matrices and Scalding Modalities 
To navigate this narrow thermodynamic window, commercial swine scalding adheres strictly to a 
time-temperature matrix of 58°C to 62°C (136°F to 143°F) for an exposure duration of 4 to 6 
minutes1. Adjustments are made based on seasonal variations in hair growth. During the 
"hard-hair" season (autumn), exposure times may be extended to 7.5 or 9.0 minutes at 60°C, 
whereas the "easy-hair" season (late winter) permits shorter scalding times of 4.5 minutes at 
58°C1. 
 



Target 
Species / Age 

Scalding 
Designation 

Target Water 
Temperature 

Required 
Immersion 
Time 

Primary 
Objective 

Poultry 
(Broilers) 

Soft/Semi-scal
d 

50°C - 53°C1 60 - 180 
seconds1 

Leaves 
epidermal layer 
completely 
intact for 
display 

Poultry 
(Mature) 

Sub/Medium-s
cald 

54°C - 58°C1 60 - 120 
seconds1 

Breaks down 
epidermis; 
eases coarse 
feather 
removal 

Swine 
(Easy-Hair) 

Standard 
Vat/Tunnel 

58°C - 59°C1 4.5 - 5.0 
minutes1 

Softens 
follicular 
keratin; 
protects 
dermal 
collagen 

Swine 
(Hard-Hair) 

Extended 
Scald 

60°C - 62°C1 6.0 - 9.0 
minutes39 

Overcomes 
dense autumn 
coat anchoring 

Despite the prolonged exposure to 60°C water, the deep muscle tissues remain thermally 
protected by the subcutaneous fat layer. Thermocouple measurements recorded during 
commercial scalding demonstrate that while the immediate subdermal interface peaks at 53°C, 
it rapidly dissipates to 46°C within 1.5 minutes post-scald39. Consequently, deep muscle 
temperatures remain stable at approximately 40.6°C, ensuring that the process does not 
artificially accelerate post-mortem glycolysis or negatively impact ultimate meat pH39. 
Scalding is executed using two primary industrial architectures: 

1.​ Vat (Immersion) Scalding: The carcass is fully submerged in a communal tank. While 
economically efficient, vat scalding presents significant microbiological hazards. Scald 
water accumulates feces, dirt, and organic matter, acting as a cross-contamination vector 
if contaminated water enters the lungs through the sticking wound2. Pathogen survival is 
mitigated by maintaining continuous temperatures above 60°C and occasionally alkalizing 
the water to a pH of 11.0 using sodium carbonate, which suppresses the survival of 
Enterobacteriaceae2. 



2.​ Tunnel (Condensation) Scalding: Carcasses are conveyed on overhead rails through 
enclosed chambers where hot water sprays or heated steam cascade over the skin1. This 
isolates individual carcasses, prevents the aspiration of communal water, and allows for 
superior hygienic control2. 

Mechanical Dehairing, Singeing, and Polishing 
Because the thermal disruption of the follicular sheath is reversible upon cooling, the carcass 
must transition to mechanical dehairing immediately following the scald2. 

Scraping and Mechanical Extraction 
In automated high-throughput abattoirs, the scalded carcass is deposited into a continuous 
dehairing machine. These units consist of heavy steel U-shaped frames housing dual rotating 
shafts equipped with flexible rubber paddles or flails, often tipped with metal scrapers1. As the 
carcass tumbles through the machine, the abrasive rotational force of the paddles flexes against 
the skin, mechanically dragging the loosened bristles out of the follicles2. Overhead manifolds 
continuously spray warm water across the tumbling carcass to flush away the extracted hair and 
cellular debris into perforated collection trays below1. In smaller operations, operators utilize bell 
scrapers—blunt, curved metal tools—to manually shave the carcass following the directional 
grain of the hair growth2. 
While highly effective at hair removal, the mechanical dehairing machine is a recognized vector 
for microbial cross-contamination. The tumbling action vigorously redistributes any residual fecal 
matter and environmental flora across the entire epidermis, frequently increasing the total 
aerobic plate count (APC) and spreading indicator organisms like E. coli43. 

Singeing and Thermal Shock 
To eliminate the remaining fine hairs and stubble—particularly around the ears, hooves, and 
skin folds—the carcass passes through a singeing furnace2. The singeing chamber envelops 
the carcass in direct gas flames, elevating the ambient temperature to approximately 1200°C for 
a brief 10 to 15-second exposure2. This intense burst of thermal energy incinerates the residual 
keratin fibers and induces a rapid surface dehydration that shrinks and sets the skin, granting 
the carcass a clean, tight appearance2. 
Furthermore, the singeing furnace acts as a highly effective surface decontamination step. The 
extreme, instantaneous heat destroys the vegetative bacteria smeared across the carcass 
during the dehairing phase. Microbiological baseline studies consistently demonstrate that 
singeing delivers a substantial log reduction in APC, Enterobacteriaceae, and Salmonella, 
effectively resetting the superficial hygiene of the carcass43. 

Polishing and Recontamination 
Immediately exiting the singe, the carcass is covered in carbonized deposits and singed hair 
remnants. The carcass enters a polishing machine containing rotating nylon brushes or 
specialized rubber whips accompanied by high-pressure cold water2. The abrasive friction 
scours the carbon away, yielding the characteristic pale, clean finish of commercial pork. 
However, polishing presents a paradox in slaughter hygiene. The mechanical scrubbing forces 
bacteria from the machinery deeply into the now-empty, dilated hair follicles. Studies repeatedly 



highlight polishing as a primary mode of carcass recontamination, often causing a massive 
rebound in total bacterial counts and coliforms43. Consequently, meticulous sanitation of the 
polishing whips and immediate downstream chemical interventions are required to restore 
microbiological safety43. 

Safe Evisceration and Enteric Contamination Control 
The evisceration process marks the transition from external hide management to the extraction 
of the internal organs. Because the gastrointestinal tract contains billions of colony-forming units 
of enteric pathogens—including Salmonella enterica, Campylobacter spp., and Yersinia 
enterocolitica—any laceration of the viscera will catastrophically contaminate the sterile muscle 
tissue44. 

The Bunging Procedure 
Evisceration begins at the posterior of the suspended carcass with a critical operation known as 
bunging. The objective is to physically isolate and seal the rectum to prevent the leakage of 
fecal material during internal manipulation52. The operator utilizes a specialized knife to execute 
a circular, circum-anal incision around the bung, cutting through the perianal skin and pelvic 
connective tissue while taking extreme care not to puncture the colon wall52. 
Once the rectum is mobilized, it is physically drawn outward. Operators then implement a 
containment strategy: the rectum is tightly tied off with surgical twine, or the entire anal sphincter 
is inverted into a plastic bag and secured with an elastomeric band or ring-and-tie deployment 
mechanism52. This physical barrier guarantees that as the viscera are later pulled downward 
through the abdominal cavity, no stomach contents or fecal fluids can backflow onto the 
exposed pelvic muscles52. 

Ventral Midline Incision and Extraction 
With the bung secured, the abdomen must be opened. The operator executes a shallow vertical 
incision down the ventral aspect of the carcass, cutting exclusively through the skin and 
subcutaneous fat to expose the linea alba56. The linea alba—a fibrous, avascular band of 
connective tissue uniting the abdominal muscles—serves as the anatomical guideline for cavity 
entry57. 
To prevent accidental perforation of the intestines, the operator utilizes a "finger guide" 
technique. The knife is inserted with the blade facing outward (toward the operator), while the 
non-cutting hand or a specialized shielded guard is inserted behind the blade into the abdominal 
cavity53. The operator pushes the knife downward toward the sternum, unzipping the abdomen 
while the hand physically deflects the viscera away from the sharp edge53. 
Following the opening of the abdomen, the pelvic girdle (aitch bone) is bisected using a heavy 
meat cleaver or bone saw53. The operator reaches into the cavity and systematically tears the 
mesenteric connective tissues that anchor the intestines to the dorsal wall53. The entire 
gastrointestinal tract, liver, spleen, and the sealed bung are pulled out as a single, intact mass. 
Finally, the diaphragm is severed, allowing for the extraction of the pluck (the trachea, lungs, 
and heart)53. 

Zero Tolerance Policies and Final Trimming 



Regulatory agencies globally recognize evisceration as a paramount Critical Control Point 
(CCP). In the United States, the Food Safety and Inspection Service (FSIS) enforces a strict 
"zero tolerance" policy for any visible fecal, ingesta, or milk contamination on the carcass50. 
If visible contamination occurs due to an evisceration error, operators are strictly prohibited from 
washing the carcass with water, as high-pressure hosing merely dilutes and drives the 
pathogenic bacteria deeper into the meat fibers50. Instead, the contaminated tissue must be 
physically excised using a sterilized knife in a dedicated trimming step50. This zero-tolerance 
examination is a mandatory precursor to any subsequent chilling or chemical antimicrobial 
interventions50. 

Carcass Splitting and Neurological Tissue 
Management 
To facilitate rapid heat dissipation during chilling, simplify grading, and prepare the carcass for 
primal fabrication, the intact eviscerated carcass is split symmetrically down the sagittal plane 
into two halves63. 

Mechanical Splitting Operations 
Splitting requires immense mechanical torque and extreme precision. It is accomplished using 
either counter-balanced manual bandsaws or advanced robotic systems53. In highly automated 
facilities (processing upwards of 750 to 1,500 hogs per hour), machines such as the Frontmatec 
Autoline APS7 or the Buster VI utilize optical sensors and internal back-rollers to map the exact 
dimensions of the carcass63. 
The saw blade—typically designed with 4 teeth per inch (TPI) and a sharp, pointed profile—is 
optimized to sever heavy bone without wandering63. The blade must travel perpendicularly to 
the skin surface, bisecting the vertebral bodies and cleanly opening the neural canal68. 
Off-center splits destroy the integrity of the longissimus dorsi (loin muscle), significantly reducing 
the yield of high-value retail cuts and invalidating the standardized grading formulas (such as 
the 10th rib fat depth equation) used to determine the standardized fat-free lean (SFFL) 
weight63. 
 

Carcass 
Measurement 
Variable 

Measurement 
Location 

Utility in Carcass 
Valuation 

Standard SFFL 
Equation Impact 

Hot Carcass 
Weight 

Pre-chill scale Baseline mass for 
yield calculation 

Positive coefficient 
(e.g., 

)70 

10th Rib Fat Depth 
 distance over 

loin eye70 

Predicts total 
subcutaneous 

Heavy negative 
coefficient (e.g., 



adiposity 

)70 

Loin Muscle Area 
(LMA) 

Cross-section at 
10th/11th rib70 

Direct proxy for total 
somatic protein 

Positive coefficient 
(e.g., 

)70 

Spinal Cord Extraction and Cross-Contamination 
As the splitting saw drives through the vertebral column, it inevitably fragments the spinal cord, 
generating a highly potent slurry of cerebrospinal fluid, nervous tissue, bone dust, and saw 
dust69. While the risk of Transmissible Spongiform Encephalopathies (TSEs) like BSE is 
predominantly an issue in cattle, the contamination of pork meat with central nervous system 
(CNS) tissue remains a strict quality and hygiene violation69. Furthermore, Advanced Meat 
Recovery (AMR) systems require absolute certification that no spinal cord material enters the 
supply chain, often validated via Glial Fibrillary Acidic Protein (GFAP) rapid testing73. 
To eliminate this hazard, slaughter lines deploy specialized vacuum removal systems 
immediately following the splitting saw. Pneumatic or hydraulic tools equipped with contoured 
suction nozzles track the open spinal canal74. Utilizing high-pressure vacuums, these devices 
aspirate the fragmented spinal cord, protective sheaths, spinal ganglia, and residual bone dust 
out of the carcass, leaving a clean, sterile cavity65. Simultaneously, the splitting saws undergo 
continuous hot water or chemical sanitation within their housing between each carcass to 
prevent the mechanical transfer of infectious material69. 

Antimicrobial Interventions and Pathogen Reduction 
Despite rigorous hygienic controls during evisceration and splitting, total sterility is impossible. 
Therefore, the pre-chilled carcass is subjected to a comprehensive multi-hurdle 
decontamination strategy to achieve statutory log reductions of Salmonella and E. coli. 
Organic Acid Applications 
The deployment of organic acids—specifically lactic acid and peroxyacetic acid (PAA)—is the 
primary chemical intervention utilized in modern abattoirs78. 

Lactic Acid ( ): Naturally occurring and approved by both the FSIS and the 
European Food Safety Authority (EFSA), lactic acid is typically applied as a 2% to 5% heated 
spray (42°C to 55°C) across the entire carcass78. Its mechanism of action relies on the 
un-dissociated acid molecule permeating the bacterial cell membrane. Once within the neutral 
cytoplasm, the acid dissociates, releasing protons that disrupt the proton motive force (PMF) 
and drastically lower the internal pH to a lethal, unrecoverable level78. Extensive validation 
demonstrates that 2% to 5% lactic acid sprays consistently achieve a 1.5 to >4.0 log reduction 
in Salmonella, E. coli O157:H7, and Enterobacteriaceae on carcass surfaces61. 
Peroxyacetic Acid (PAA): PAA is a potent oxidizer synthesized by combining acetic acid and 



hydrogen peroxide80. Applied via low-pressure sprays at concentrations of 200 to 400 ppm, PAA 
indiscriminately attacks the bacterial cell wall and disrupts critical enzymatic protein structures80. 
While highly effective—and environmentally favorable due to its rapid breakdown into harmless 
acetic acid and water—comparative trials on porous meat surfaces often indicate that lactic acid 
provides slightly superior and more sustained inhibition of Salmonella compared to PAA61. 
 

Antimicrobial 
Intervention 

Standard 
Concentration 

Physiological 
Mechanism 

Typical Log 
Reduction 

Regulatory 
Stance 

Lactic Acid 2.0% - 5.0%79 Disrupts PMF; 
intracellular 
acidification82 

1.5 to 4.0 Log 

CFU/  
[cite: 61, 81] 

FSIS & EFSA 
Approved79 

Peroxyacetic 
Acid (PAA) 

200 - 400 
ppm85 

Severe 
oxidative 
damage to cell 
wall80 

1.0 to 2.5 Log 

CFU/  
[cite: 61, 88] 

FSIS 
Approved; 
breaks down to 
water/acetic 
acid84 

Steam 
Vacuuming  

Steam89 

Instantaneous 
thermal protein 
denaturation90 

1.0 to 2.0 Log 

CFU/  
[cite: 55, 90] 

Approved for 
localized fecal 
excision 
substitute91 

In addition to chemical sprays, establishments heavily rely on localized steam vacuuming. 
Steam vacuum wands blast pressurized steam (exceeding 82°C) onto minor, localized 
contamination spots, instantly denaturing bacterial proteins. The wand immediately vacuums 
away the resulting condensation and debris, providing a powerful thermal kill without causing 
the underlying muscle tissue to cook or discolor90. 

Trichinella spiralis Surveillance 
Beyond bacterial pathogens, securing the safety of the pork supply requires the mitigation of 
parasitic hazards, most notably the zoonotic nematode Trichinella spiralis4. Animals reared in 
fully integrated indoor confinement facilities undergo strict biosecurity protocols (rodent 
exclusion, strict feed controls prohibiting swill feeding) and may be granted "Controlled Housing" 
status, subjecting them only to statistical risk-based testing4. 
However, carcasses originating from pastoral, outdoor, or non-certified facilities must undergo 
mandatory 100% individual post-mortem testing before commercial release4. The global 
standard for this surveillance is the Magnetic Stirrer Method (MSM) for Pooled Sample Digestion 
(ISO 18743:2015)4. Technicians excise samples from the muscular crus of the diaphragm—the 
anatomical predilection site for encysted larvae4. The tissue is mechanically blended and 
introduced into a heated 44°C to 46°C fluid containing hydrochloric acid and high-activity 



pepsin4. This enzymatic bath dissolves the host's muscular and collagenous tissues over 30 
minutes, simulating gastric digestion and releasing any viable larvae, which are subsequently 
collected via sedimentation and identified under a stereomicroscope4. Un-tested carcasses must 
undergo statutory thermal inactivation or strict commercial freezing (e.g., -15.0°C for 20 days) to 
destroy the larvae4. 

Post-Mortem Chilling and Pork Belly Quality 
The final critical phase of the slaughter process involves ultra-rapid temperature reduction. 
Prompt chilling arrests remaining microbial proliferation, limits post-mortem drip loss 
(shrinkage), and firmly sets the physical properties of the skin and subcutaneous fat98. 

Thermodynamics of Ultra-Rapid Chilling 
Because porcine carcasses retain an insulating layer of dermal tissue and thick subcutaneous 
fat, extracting core thermal energy is substantially more difficult than in skinned beef carcasses. 
Modern facilities execute a two-phased ultra-rapid (blast) chilling protocol98. Initially, the split 
halves are conveyed into high-velocity blast tunnels where they are bombarded with frigid air 
(-4°C to -6°C) moving at 2 to 4 meters per second for one to three hours98. 
This extreme thermal shock rapidly drops the surface temperature, freezing residual moisture 
and instantly solidifying the liquid lipids within the adipocytes. This firming action is vital for 
preserving the macroscopic structure of the carcass, facilitating clean, automated butchery of 
the primal joints98. Following the blast phase, carcasses transition into equilibration coolers 
maintained at -1°C to 2°C with low air circulation for an additional 14 to 16 hours, allowing the 
deep tissue temperatures to stabilize98. 
However, thermodynamic velocity must be balanced against the biochemical state of the 
muscle. If the core muscle temperature is forced below 10°C before the ultimate pH has fallen 
below 6.0—while cellular ATP is still abundant—the sarcoplasmic reticulum loses its capability 
to sequester calcium ions98. This triggers a massive, irreversible contraction of the myofibrils 
known as cold shortening, yielding severely toughened meat98. 

Implications for Skin and Bacon Fabrication 
The interplay of precise nutritional management (controlling Iodine Values), optimal scalding, 
and blast chilling culminates in the structural quality of the pork belly. High-quality bacon 
fabrication demands a firm, structurally cohesive belly with a distinct lean-to-fat ratio8. The 
ultra-rapid dehydration of the skin during the blast chill sets the denatured dermal collagen 
matrix, preserving the tensile strength of the stratum corneum34. 
This structural firmness is paramount; bellies exhibiting soft fat (driven by high dietary 
polyunsaturated fatty acids) or damaged skin (from improper scalding temperatures) suffer from 
layer separation, poor slicing yields, and inferior sensory qualities (e.g., uneven crackling 
expansion during high-temperature pan-frying)3. Consequently, every parameter—from the feed 
trough to the chilling tunnel—must operate within strict tolerances to produce a commercially 
viable, skin-on pork product. 

Conclusion 
The successful conversion of a live porcine animal into a biologically secure, high-yield carcass 



is a triumph of applied biochemistry and mechanical engineering. The requirement to preserve 
the skin dictates the entirety of the slaughter timeline. Thermal scalding must be perfectly 
calibrated to an exact time-temperature matrix to denature follicular keratin without destroying 
the tensile strength of the dermal collagen. Because the subsequent mechanical dehairing and 
polishing operations unavoidably redistribute superficial flora, the ensuing evisceration process 
relies on absolute anatomical precision—securing the bung and navigating the linea alba—to 
prevent catastrophic enteric contamination. 
When reinforced by automated skeletal splitting, immediate vacuum extraction of neurological 
tissue, and targeted organic acid decontamination, these rigorous protocols guarantee 
microbiological safety. Ultimately, it is the seamless integration of pre-slaughter physiological 
control, precision thermodynamic processing, and uncompromising HACCP-driven hygiene that 
sustains the safety, yield, and global economic viability of the commercial pork industry. 
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