
Advanced Environmental Engineering, 
Biochemical Maturation, and 
Microbiological Management in 
Affinage: Constructing a Cheese 
Maturation Facility in Berlin 
The maturation of cheese, known as affinage, is a highly orchestrated intersection of 
biochemistry, aerobiology, thermodynamics, and mechanical engineering. The transformation 
of raw curd into a complex, sensorily diverse final product relies entirely on the successful 
management of intrinsic enzymatic profiles and surface microbial ecosystems, which are 
strictly dictated by the precise environmental conditions maintained within the maturation 
chamber1. Constructing an artisanal or industrial cheese cave in an urban European 
context—specifically Berlin, Germany—presents a unique matrix of challenges. Operators must 
synthesize stringent European Union and German food safety regulations with advanced HVAC 
(Heating, Ventilation, and Air Conditioning) engineering to replicate the subterranean 
equilibrium of traditional limestone caves3. 
This comprehensive analysis details the critical parameters required to architect and manage a 
cheese maturation facility. It encompasses the foundational pre-maturation enzymology of 
traditional rennet, the regulatory framework governing Berlin food hygiene, psychrometric 
mechanics, the aerodynamic management of airborne ambient molds, and the biochemical 
curation of the complex rind microbiota through competitive exclusion and metabolic 
succession. 

Pre-Maturation Biochemical Kinetics: The Enzymatic 
Foundation of Affinage 
The biochemical events that occur during cave maturation—specifically the long-term 
proteolysis and lipolysis that generate flavor and texture—are fundamentally established before 
the cheese ever enters the cave. These reactions are governed by the enzymes introduced 
during the coagulation phase, most notably chymosin and pregastric esterases derived from 
traditional calf rennet paste6. The extraction and processing of this rennet represent a highly 
calibrated biotechnological precursor to successful affinage. 
The physiological execution of bovine dispatch directly impacts the sterility of the viscera and 
the microbiological safety of the subsequent cheese. The process relies on neurophysiological 
concussive interventions, utilizing a penetrating captive bolt (PCB) generating 300 to 500 
Joules of kinetic energy to target the Ascending Reticular Activating System (ARAS)6. Following 
the stun, a strict stun-to-stick interval of a maximum of 60 seconds must be observed to utilize 
residual cardiac pumping, ensuring optimal exsanguination via brachiocephalic transection6. To 



prevent the translocation of hide-borne pathogens into the sterile vascular bed—which would 
subsequently contaminate the abomasum and the cheese—a two-knife system is mandated 
alongside chemical decontamination using 6.0% lactic acid or 5.0% acetic acid6. 
The abomasum must be harvested exclusively from neonatal calves under two weeks of age to 
ensure the enzymatic profile is dominated by chymosin (90% to 95%) rather than pepsin6. High 

concentrations of pepsin from older animals induce excessive, non-specific hydrolysis of - 

and -caseins during cheese maturation in the cave, generating vast quantities of bitter 
peptides that ruin the organoleptic profile6. 
The raw gastric tissue undergoes osmotic plasmolysis via a precise 15% sodium chloride 
brining protocol at 18°C to 21°C for up to 7 days6. This hypertonic environment extracts the 
preprochymosin zymogen from the mucosal chief cells, halts endogenous proteolytic decay, 
and creates an environment completely hostile to the proliferation of enteric pathogens such 
as Listeria monocytogenes and Salmonella6. 
During cheese making, the reconstitution of this desiccated paste in an acidic whey carrier 
drops the pH below 5.0, triggering the autocatalytic cleavage of the 42-amino-acid 
prosegment from prochymosin6. The fully active chymosin executes a precise nucleophilic 

attack on the micelle, cleaving the  bond of -casein, stripping away 
the hydrophilic Glycomacropeptide (GMP) and precipitating micellar aggregation6. Crucially for 
the maturation phase, the traditional rennet paste introduces a rich array of pregastric 
esterases (PGE)6. Throughout the months spent in the cheese cave, these lipases selectively 
hydrolyze triglycerides at the primary ester positions, liberating immense concentrations of 
short-chain free fatty acids (C4:0 to C10:0, such as butyric and caproic acid), which act as the 
primary biochemical drivers of the sharp, piquant flavor profiles characteristic of traditional, 
long-aged cheeses6. 

Regulatory and Hygienic Framework in Berlin 
Operating a food production environment (FPE) in Berlin necessitates absolute compliance 
with a multi-tiered regulatory apparatus encompassing European directives, federal German 
statutes, and municipal oversight. The overarching objective is to safeguard public health while 
permitting the controlled proliferation of desirable food-grade microorganisms. 
The foundational legal texts governing cheese maturation are the European Union's Regulation 
(EC) No 852/2004 on the hygiene of foodstuffs and Regulation (EC) No 853/2004, which lays 
down specific hygiene rules for food of animal origin7. In Germany, these directives are 
transposed and augmented by the Food, Commodities and Feed Code (Lebensmittel- und 
Futtermittelgesetzbuch, LFGB) and the national Food Hygiene Ordinance (LMHV)8. Under 
Section 31(1) of the LFGB, articles and materials that come into contact with food must be 
manufactured in accordance with good manufacturing practice (GMP) so they do not transfer 
constituents to food in quantities that could endanger human health or bring about an 
unacceptable change in the composition or organoleptic properties of the food9. Risk 
assessment and scientific guidance at the federal level are provided by the Federal Institute for 



Risk Assessment (BfR) and the Federal Office of Consumer Protection and Food Safety (BVL) 
under the auspices of the Federal Ministry of Food and Agriculture (BMEL)7. 
In Berlin, the enforcement of these statutes is executed by local food safety authorities 
(Lebensmittelüberwachung), such as the Landesverband der Lebensmittelkontrolleure 
Berlin-Brandenburg and district-level regulatory offices (Ordnungsamt)12. Establishing a cheese 
cave requires formal approval as a registered food business operator. The submission must 
include a true-to-scale operational plan detailing material and personnel flows, hazard analysis 
and critical control points (HACCP) protocols, and hygienic surface schematics8. 
A critical engineering decision in cave design involves the selection of racking materials. 
Modern industrial facilities default to 304/316 stainless steel or food-grade high-density 
polyethylene (HDPE) due to their easily sanitized, non-porous nature16. However, traditional 
affinage heavily relies on spruce or pine wooden boards18. The use of wood in food contact 
presents a regulatory paradox under the standard interpretation of EC 852/2004, which 
mandates smooth, washable, and non-toxic surfaces20. Derogations exist under Regulation 
(EC) 2074/2005 for foods with traditional characteristics, permitting the use of wooden 
Käsebretter (cheese boards) provided specific hygienic protocols are maintained20. 
Microbiological studies demonstrate that raw wood in contact with cheese rapidly develops a 
beneficial microbial biofilm. Specific timber species like pine exhibit inherent antimicrobial 
properties that can inactivate adsorbed pathogenic bacteria while supporting the halotolerant 
microflora necessary for rind development18. If a Berlin facility opts for wooden boards, the 
HACCP plan must robustly document the cleaning and drying cycles to satisfy local veterinary 
and food inspection authorities. 

Psychrometric Engineering and Thermodynamic Cave 
Controls 
The physicochemical stability of the cheese matrix is entirely dependent on the ambient 
thermodynamics of the maturation room. The environment must facilitate controlled 
dehydration, enzymatic proteolysis, and lipolysis without desiccating the product or 
encouraging the proliferation of spoilage organisms5. 
Maturation rooms must be engineered to provide distributed cooling, avoiding single-point 
evaporators that create extreme temperature gradients17. The target temperature must remain 
uniform across the entire room, typically achieving a tolerance of ±1°C throughout the ripening 
cycle17. 
 

Cheese Typology Optimal 
Temperature 

Target Relative 
Humidity (RH) 

Maturation 
Objective 

Hard / Alpine (e.g., 
Comté) 

10–13°C 80–85% Gradual moisture 
loss, extended 
proteolysis, rigid 



rind formation17. 

Bloomy Rind (e.g., 
Camembert) 

10–13°C 90–95% Promotion of 
Penicillium 
camemberti 
mycelial network, 
uniform white 
bloom17. 

Washed Rind (e.g., 
Munster) 

10–13°C 90–98% Support of highly 
halotolerant, 
moisture-depende
nt smear 
microbiota23. 

Blue-Veined (e.g., 
Roquefort) 

8–12°C 90–95% Internal P. 
roqueforti 
sporulation, 
prevention of 
surface 
desiccation17. 

Fresh Cheese (e.g., 
Mozzarella) 

4–8°C n/a (packaged) Retardation of 
microbial spoilage, 
pizza-cheese 
texture 
development17. 

Maintaining high relative humidity (above 90%) at low temperatures presents a complex 
psychrometric challenge. The Sensible Heat Ratio (SHR) governs the relationship between 
temperature modification and moisture extraction in HVAC systems, defined as: 

 
Because cheese continuously respires and outgasses moisture, it represents a high latent load (

)24. Traditional refrigeration cycles, which rely on cold evaporator coils, inadvertently 
strip moisture from the air by dropping the air temperature below its dew point23. To 
counteract this continuous dehumidification, artificial caves employ active humidification 
systems. Ultrasonic foggers on humidistats or high-pressure reverse osmosis (RO) atomizers 
constantly replenish evaporated water with cool fog, completely avoiding the microbial 



contaminants and unwanted thermal inputs associated with warm steam injection17. The water 
utilized in these humidification systems must be strictly RO-treated or distilled, as 
mineral-laden water leaves scaling deposits on the cheese and equipment, acting as a vector 
for Pseudomonas and other microbial contaminants17. 

Stagnant air leads to the accumulation of carbon dioxide ( ) and ammonia (
)—byproducts of intense proteolysis—and creates micro-climates of hyper-humidity that 

precipitate unwanted wild mold growth17. Studies utilizing the  balance method in dairy 
environments reveal significant variations in ventilation rates (VRs) required to purge these 
gases, heavily dependent on the sampling strategy of indoor versus outdoor gas 
concentrations27. Dairy buildings naturally emit elevated levels of ammonia, frequently 
demanding 10 to 15 air changes per hour (ACH) to prevent toxic accumulation28. 
Conversely, excessive air velocity directly across the cheese strips moisture from the surface, 
leading to rind cracking and catastrophic yield loss23. The target air velocity at the surface of 
the cheese must be stringently maintained between 0.1 and 0.3 m/s17. To achieve this highly 
uniform, low-velocity air distribution, facilities deploy textile air ducts, commonly known as air 
socks30. Suspended from the ceiling, these permeable fabric tubes gently diffuse refrigerated, 
humidified air evenly throughout the room, eliminating the draft-induced desiccation 
characteristic of traditional metal diffusers and suppressing localized velocities well below 0.2 
m/s31. 

Sensor Technologies and HVAC Corrosion Mitigation 
Cheese maturation rooms—particularly those housing smear-ripened cheeses—are highly 
aggressive chemical environments. The deamination of amino acids by surface bacteria 
releases significant volumes of ammonia gas into the atmosphere, creating a severe technical 
hurdle for environmental monitoring34. 
Standard capacitive humidity sensors, which rely on a thin hygroscopic polymer dielectric film 
sandwiched between two electrodes, absorb ammonia alongside water vapor25. This chemical 
intrusion irreversibly alters the dielectric constant of the polymer, leading to severe sensor drift 
and catastrophic failures in climate regulation25. For cheese cave applications, engineers must 
specify Electrolytic-Resistive (ER) sensors, such as those manufactured by Novasina or 
Rotronic25. ER sensors measure the changing electrical resistance of a liquid electrolyte as it 
dilutes upon absorbing moisture25. These thick-film sensors exhibit near-zero drift in the 
presence of volatile components like ammonia and hydrogen peroxide, providing rapid 
response times and maintaining accuracy up to ±0.4% to ±0.8% in the critical 85-100% RH 
range25. Because environmental probes are highly sensitive, they require routine calibration; for 
cheese caves, temperature probes are standardized at 23°C and validated at relative humidities 
of 10%, 35%, and 80% to ensure peak accuracy near the operational setpoint38. 
Furthermore, the combination of 95% relative humidity, airborne salinity from brine washing, 
and ambient ammonia creates a highly conductive electrolytic environment that rapidly 
induces galvanic corrosion on the copper tubes and aluminum fins of HVAC evaporator coils41. 



Unprotected coils suffer from pitted leaks, loss of refrigerant, and a dramatic drop in thermal 
transfer efficiency42. 
To mitigate this structural degradation, all heat exchangers within the FPE must receive 
specialized factory or post-assembly anti-corrosion treatments42. The industry standard for 
extreme agricultural environments is the Blygold PoluAl XT treatment41. This 
aluminum-pigmented polyurethane coating is applied at an ultra-thin dry film thickness (DFT) 
of just 25 microns42. Unlike heavy epoxy pre-coats (e-coating) which act as thermal insulators 
and reduce cooling capacity by up to 15%, the aluminum pigmentation in the Blygold 
polyurethane post-coat boosts thermal conductivity42. This results in a negligible capacity and 
pressure drop loss of 0-3%, while offering supreme chemical and UV resistance verified by 
over 11,000 hours of salt spray testing42. 

Aerobiology, HVAC Cascading, and Ambient Mold 
Management 
Fungal spores are pervasive, lightweight, and highly mobile. In a multi-product dairy facility, the 
uncontrolled aerosolization of molds can ruin non-target cheeses. The deliberate introduction 
of species like Penicillium roqueforti for blue cheese necessitates severe aerobiological 
containment protocols47. 
Penicillium roqueforti is a filamentous fungus whose spores can easily contaminate HVAC 
ductwork, subsequently settling on hard or bloomy-rind cheeses where they manifest as 
undesired blue-green blemishes, imparting bitter off-flavors and ruining product viability47. Blue 
cheese maturation must therefore occur in dedicated, physically segregated zones17. 
To prevent spore escape, blue cheese ripening rooms are engineered to operate under 
negative atmospheric pressure, typically maintaining a differential of -25 to -50 Pascals (Pa) 
relative to adjacent corridors and safe zones49. This exhaust-dominant pressure cascade 
ensures that when doors are opened, clean air rushes into the contaminated room, preventing 
spore exfiltration49. Conversely, rooms housing highly sensitive fresh or bloomy-rind cheeses 
operate under a supply-dominant positive pressure (+10 to +15 Pa), continuously pushing air 
outward to reject environmental contaminants49. All supply and exhaust air exchanged 
between these zones must pass through High-Efficiency Particulate Air (HEPA) filters, which 
physically trap fungal spores before they enter the general facility airstream47. 
As an adjunct to mechanical filtration, Ultraviolet-C (UV-C) germicidal irradiation systems are 
integrated directly into the air handling units (AHUs)47. UV-C light, specifically at the 253.7 to 
254 nm wavelength, penetrates the fungal cell wall and is absorbed by nucleic acids54. This 
absorption creates thymine dimers that disrupt DNA transcription and replication, effectively 
neutralizing the spore55. The survival of microorganisms exposed to UV light is quantified by the 
exponential approximation: 



 

where  is the number of surviving organisms at time ,  is the initial population,  is 

the species-specific rate constant, and  is the effective irradiance57. Fungal spores are 
vastly more resilient to UV-C irradiation than vegetative bacteria54. The efficacy of UV-C is 
heavily dose-dependent, calculated as the product of irradiation density and time, yielding a 

fluence in Joules per square meter ( )54. 
 

Microorganism Classification Required UV-C Dose 
(J/m2) for 90% 
Inactivation (1-Log) 

Escherichia coli Gram-negative bacterium 30.056 

Listeria monocytogenes Gram-positive bacterium ~60.056 

Saccharomyces cerevisiae Yeast ~80.048 

Penicillium roqueforti Fungal Spore 13,000.055 

Aspergillus niger Fungal Spore > 30,000.061 

The massive dosage requirement to inactivate P. roqueforti necessitates the installation of 
high-output, low-pressure amalgam UV lamps within reflective duct segments designed to 
maximize residence time59. Because relying solely on UV-C for fungal eradication is insufficient 
in a high-velocity duct, it must be utilized strictly to complement HEPA filtration systems54. 

Pathological Defect Management: Slip Skin 
Diagnostics 
While ambient mold containment is critical, the management of deliberately inoculated cultures 
is equally sensitive. In bloomy-rind cheeses (e.g., Camembert, Brie), the surface is inoculated 
with a carefully balanced ratio of the yeast Geotrichum candidum and the mold Penicillium 
camemberti (or P. candidum)62. 
A catastrophic morphological defect known as "slip skin" (or peau de crapaud / toad skin) 
occurs when environmental controls fail during the primary week of maturation62. The defect is 



characterized by the physical detachment of the white fungal rind from the paste of the 
cheese, revealing a liquefied, hyper-proteolyzed, and frequently ammoniated interface63. 
The mechanisms driving slip skin are inherently linked to mismanaged psychrometrics and 
surface pH dynamics: 

1.​ Hyper-Humidity and Condensation: If the cheese is transferred into a high-humidity 
environment (above 95% RH) before the surface has adequately dried, or if stagnant air 
allows condensation to pool on the cheese, Geotrichum candidum undergoes 
exponential, unchecked proliferation63. 

2.​ Temperature Abuse: Ripening at temperatures exceeding 12–15°C massively 
accelerates the enzymatic activity of the yeast62. 

3.​ Proteolytic Liquefaction: G. candidum releases aggressive proteolytic enzymes. In a 
high-moisture, warm environment, it rapidly hydrolyzes the casein matrix just beneath 
the surface before P. camemberti can establish a structural mycelial network66. The rapid 
breakdown of proteins creates a liquid barrier, preventing the Penicillium hyphae from 
anchoring their "feet" into the cheese paste, causing the rind to literally slip off63. 
Furthermore, if the internal pH is too low or too high (deviating from the 4.6–4.8 optimum 
post-draining), the rate of lactic acid migration to the surface becomes unstable, 
exacerbating the uneven proteolysis66. 

To mitigate this defect, operators must ensure a highly disciplined drying phase post-salting, 
utilizing temperatures between 8-10°C and a reduced humidity (70-80%) for the first 24 to 48 
hours to retard initial yeast growth62. Only after the rind has stabilized and neutralized should 
the cheese be moved to the 90-95% RH environment for proper Penicillium bloom65. 

Surface Ecosystems: Rind Washing, Morge 
Formulation, and Microbiological Succession 
For smear-ripened and washed-rind cheeses (e.g., Limburger, Munster, Tilsit), the maturation 
process is highly interventionist. The distinctive red-orange, sticky rind (the smear) is cultivated 
through a process of repetitive washing and brushing, establishing a sequential, synergistic 
microbiological ecosystem67. 
The washing solution, known historically as the morge, is a saline matrix (typically 3% to 5% 
NaCl) inoculated with a consortium of yeasts and bacteria67. In artisanal setups, the morge 
operates as a continuous master batch, harboring the unique "house flora" of the facility, 
supplemented by the ambient microbiota present on the wooden aging boards and the 
cheesemaker's hands67. During the initial weeks of maturation, the operator manually rubs or 
mechanically brushes the cheese with the morge67. This physical maceration distributes the 
microflora evenly, physically destroys the hyphae of contaminant wild molds (e.g., Mucor) that 
attempt to establish on the surface, and maintains the high surface moisture required for 
bacterial proliferation23. 
Deacidification Kinetics: The Role of Debaryomyces hansenii 
Fresh cheese curd exiting the vat is highly acidic (pH 4.6 to 5.0) due to the fermentation of 
lactose into lactic acid by the primary starter cultures34. The specialized bacteria required for 



smear formation are highly acid-intolerant and cannot proliferate at a pH below 5.8 to 6.067. 
To bridge this ecological gap, the primary colonizer of the washed rind is the highly halotolerant 
yeast Debaryomyces hansenii67. Applied via the morge, D. hansenii thrives in the acidic, 
high-salt environment73. It possesses a robust respiratory metabolism that actively consumes 
the lactic acid migrating from the core of the cheese toward the surface73. The oxidation of 
lactic acid by D. hansenii executes a rapid deacidification of the cheese surface, elevating the 
pH to approximately 6.0 within the first 10 to 14 days of maturation71. Furthermore, D. hansenii 
acts as a distinct "sodium-includer," accumulating high intracellular concentrations of sodium 
without suffering toxicity, which gently reduces the total salinity of the immediate rind 
microenvironment, paving the way for bacterial succession73. 
Competitive Exclusion and Pathogen Defense Mechanisms 
The surface of a high-moisture, low-acid cheese represents a prime vector for the colonization 
of Listeria monocytogenes, a highly virulent, psychrotrophic foodborne pathogen capable of 
surviving in cold FPEs76. The most effective defense against L. monocytogenes is not merely 
chemical sanitation of the facility, but the biological concept of competitive exclusion executed 
by a robust, healthy rind microbiome2. 
The desired smear microflora inherently outcompetes pathogens for nutrients and spatial 
attachment sites2. More critically, species within the smear synthesize targeted antimicrobial 
peptides known as bacteriocins80. Brevibacterium linens, a keystone species of the cheese rind, 
produces Linocin M18, a 31.4 kDa bacteriocin83. Linocin M18 forms specialized 
high-molecular-weight nanocompartments (encapsulins) that exhibit potent, broad-spectrum 
bactericidal activity against L. monocytogenes, actively degrading the pathogen's cellular 
membrane in co-culture environments79. 
Furthermore, transcriptomic studies demonstrate that when L. monocytogenes attempts to 
colonize a cheese rind populated by Psychrobacter spp. and Brevibacterium, the endogenous 
flora rapidly upregulates putative Type VI secretion systems (T6SS) to inject bactericidal toxins 
directly into the pathogen78. Thus, the meticulous curation of the morge and the maintenance 
of ideal cave psychrometrics represent the fundamental mechanisms of food safety in artisanal 
affinage83. 
Biochemical Synthesis: Carotenoids and Volatile Sulfur Compounds 
Once D. hansenii has neutralized the surface acidity and synthesized vital growth factors, the 
secondary microflora—comprising Actinobacteria and Firmicutes—begins to dominate1. Early 
bacterial colonizers include Staphylococcus equorum and Corynebacterium species (e.g., C. 
casei, C. variabile), which are fast-growing and highly halotolerant1. However, the signature 
visual and aromatic characteristics of the smear are ultimately defined by the proliferation of 
Brevibacterium linens and Glutamicibacter arilaitensis (formerly Arthrobacter arilaitensis)1. 
The iconic red, orange, and yellow hues of smear cheeses are not merely aesthetic; they are 
the result of complex carotenoid biosynthesis intended for photoprotection and membrane 
stabilization71. While Brevibacterium linens was traditionally credited as the sole pigment 
producer, recent molecular sequencing reveals that Glutamicibacter arilaitensis plays an 



equally, if not more, dominant role in coloration87. These Actinobacteria utilize a unique 
carotenogenic (crt) gene cluster to synthesize aromatic carotenoids, most notably 
isorenieratene, 3-hydroxyisorenieratene, and 3,3'-dihydroxyisorenieratene71. 
The biosynthesis begins with the common precursor lycopene. In a highly unusual biochemical 

mechanism specific to these bacteria, the cyclization of lycopene into -carotene is executed 
by a heterodimeric lycopene cyclase composed of two distinct gene products: CrtYc and 
CrtYd92. Following cyclization, specific desaturases (e.g., CrtU) introduce aromaticity to the 
terminal rings, yielding isorenieratene93. Because the synthesis of these pigments in many 
related bacterial strains is light-dependent, some commercial facilities introduce brief periods 
of fluorescent illumination into their caves to maximize pigment yield, demonstrating how 
environmental photon management directly impacts visual quality94. 
Simultaneously, the metabolic activity of the smear microbiota—specifically the extracellular 
proteases encoded by B. linens—hydrolyzes the casein matrix into free amino acids35. B. linens 
heavily metabolizes the sulfur-containing amino acid methionine95. Through the action of 

methionine -lyase, methionine is cleaved to produce immense quantities of Volatile Sulfur 
Compounds (VSCs), primarily methanethiol (MeSH)97. As maturation progresses, methanethiol 
undergoes oxidation in the highly aerated cave environment to form dimethyl disulfide (DMDS) 
and dimethyl trisulfide (DMTS)35. These VSCs possess extremely low olfactory thresholds 
(detectable at parts-per-billion levels) and are responsible for the pungent, garlic, and 
cabbage-like aromas that definitively characterize European smear-ripened cheeses97. 

Conclusion 
The construction and operation of a cheese maturation facility transcends basic food storage; 
it is an exercise in applied microbial ecology and thermodynamic precision. Success relies on 
navigating the rigid hygienic mandates of German LFGB and EU regulations while engineering a 
psychrometric environment capable of supporting vast biological complexity. From the 
integration of ammonia-resistant electrolytic sensors and Blygold-treated HVAC infrastructure 
to the meticulous management of air velocities via textile ducts, the physical plant must 
flawlessly support the biological mandate. 
By mastering the pressure-driven containment of ambient spoilers like Penicillium roqueforti 
and avoiding the thermodynamic pitfalls that lead to Geotrichum-induced slip skin, the affineur 
provides a pristine canvas for the morge. Ultimately, it is the orchestrated succession of 
Debaryomyces hansenii deacidification, followed by the carotenogenic and proteolytic 
dominance of Brevibacterium linens and Glutamicibacter arilaitensis, that yields a safe, visually 
striking, and aromatically profound cheese. 
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