149 — Rye Sourdough and the Hearth

Breads of Brandenburg

Introduction: The Agronomic Imperative of the North
German Plain

The permanent cessation of industrial supply chains and grid-dependent agriculture mandates
a radical realignment of agrarian priorities for the Berlin-Brandenburg micro-community. The
region, situated within USDA Hardiness Zone 7b, is defined by its Pleistocene-derived glacial
sands and sandy loams, classified as Arenosols, which exhibit critically low agricultural yield
indices of 25 to 40 Bodenpunkte'. While highly demanding crops such as hexaploid bread
wheat (Triticum aestivum) suffer severe yield depressions in this highly leachable,
drought-prone pedology without synthetic nitrogen inputs, winter rye (Secale cereale)
demonstrates profound resilience. Rye possesses an aggressive, deeply penetrating root
architecture capable of scavenging sparse nutrients and residual moisture from the subsoil,
ensuring reliable caloric yields where other cereals catastrophically fail'.

The historical reliance on rye in this region is thoroughly documented in the literary and
historical record, most notably in Theodor Fontane's Wanderungen durch die Mark
Brandenburg (1862-1889), which chronicles the deep integration of rye bread into the cultural
and physical survival of the Brandenburg peasantry®. However, the utilization of rye as a staple
caloric pillar requires a fundamental departure from the baking techniques associated with
wheat. Rye lacks the capacity to form a functional, gas-retaining gluten network. Its structural
integrity relies entirely on a complex matrix of highly viscous, water-binding polysaccharides
known as arabinoxylans®. Furthermore, the enzymatic profile of rye dictates that its starch will
spontaneously liquefy during the thermal shock of baking unless aggressively inhibited by
organic acids”. Consequently, the survival of the community depends on the absolute mastery
of sourdough microbiology, biochemical acidification, and the complex thermodynamics of the
wood-fired masonry oven, transitioning from the raw harvest to the refined civilization of the
dining table.

The Brotkammer, Stone Milling, and Flour Taxonomy

The processing of rye begins immediately following the harvest, threshing, and winnowing
phases. The stabilization of the grain prior to milling is paramount; improper storage in the
fluctuating continental climate of Brandenburg inevitably results in total caloric loss through
fungal spoilage, enzymatic degradation, or pest proliferation.

Architecture and Thermodynamics of the Grain Store

The Brotkammer (grain storage chamber) must be engineered to strictly control both thermal
energy and interstitial relative humidity. Grain is a living, respiring organism; at moisture
contents exceeding 14% and ambient temperatures above 15°C, the respiration rate
accelerates, generating localized heat and metabolic water®. This creates a runaway



thermodynamic feedback loop, forming "hot spots” that trigger catastrophic fungal blooms
and insect infestations®.

Optimal storage parameters demand an ambient temperature strictly below 15°C and a relative
humidity (RH) below 65%?°. In the absence of mechanized aeration systems, the community
must utilize passive, buoyancy-driven draft architecture. The Brotkammer should be
constructed using dense, high-effusivity materials (such as rammed earth or stone) partially
submerged into the subsoil to harness geothermal cooling, while elevated timber floors ensure
the disruption of capillary moisture from the earth. Deep winter temperatures (which routinely
drop below -1°C in January) are harnessed by manually opening screened drafts to
aggressively chill the grain mass, essentially locking it in a dormant state capable of surviving
the subsequent summer months'.

The Endemic Hazard: Ergot Alkaloids (Claviceps purpurea)

The cultivation of rye inherently introduces one of the most severe epidemiological threats to
the agrarian community: ergotism. Claviceps purpurea is an obligate biotrophic ascomycete
fungus that infects the open florets of the rye plant during anthesis'®. The fungus entirely
consumes the developing ovary, replacing the grain with a dark, hardened, horn-like resting
structure known as a sclerotium (the ergot)"".

These sclerotia are saturated with highly toxic ergot alkaloids (EAs), a diverse family of
indole-based secondary metabolites'®. When ingested, EAs act as potent agonists to
alpha-adrenergic and serotonin receptors in the human nervous system. Acute exposure
induces violent central nervous system disruptions, hallucinations, and convulsions, while
chronic exposure causes severe peripheral vasoconstriction, leading to ischemia, gangrene,
and the eventual auto-amputation of the extremities—historically termed "St. Anthony's Fire"™°.
The German Federal Institute for Risk Assessment (BfR) has established an Acute Reference

Dose (ARfD) of 1pg / kg of body weight per day for ergot alkaloids'. Modern regulatory
frameworks (EU 2021/1399) mandate maximum EA levels in rye milling products to remain

strictly below 500 pg/kg , with targets reducing to 250 ug/kg '°.In a post-collapse
environment devoid of optical sorting machinery, the community must deploy intensive manual
labor. All rye grain destined for human consumption must be visually inspected and
hand-sorted to physically remove the dark, oversized sclerotia prior to milling'®. Failure to
execute this protocol rigorously will result in catastrophic, community-wide poisoning.

Stone Milling and German Flour Taxonomy (DIN 10355)

Following phytosanitary clearance, the rye is reduced to flour utilizing the communal stone mill
(as established in Document 16). The friction generated by heavy millstones introduces thermal
stress to the flour, accelerating the oxidation of the polyunsaturated lipids present in the rye
germ. Consequently, whole-grain rye flour possesses poor keeping qualities and will rapidly
turn rancid if stored for extended periods'®. The milling schedule must therefore operate on a
“just-in-time" basis, reducing only the volume of grain required for the immediate baking cycle.
The degree of extraction profoundly alters both the nutritional density and the rheological
behavior of the resulting dough. In the historical German baking tradition (DIN 10355), flour is



not categorized by protein content, but strictly by its ash content (mineral residue)”. The type
number indicates the milligrams of non-combustible ash remaining after 100 grams of dry flour

is incinerated at 900°C'®.

Flour Classification

Roggenmehl Type 815

Roggenmehl Type 997

Roggenmehl Type 1150

Roggenmehl Type 1370

Roggenschrot (Type
1800+)

Ash Content (Dry Matter)

~0.815%

~0.997%

~1.150%

~1.370%

~1.800%

Agronomic/Culinary
Profile

A light, highly sifted rye
flour representing the
innermost endosperm.
Structurally weak but
imparts a mild flavor
suitable for refined pastry
applications”.

Medium rye flour utilized
extensively for lighter mixed
breads, balancing structural
integrity with flavor".

The foundational flour of
the German rye tradition.
Retains a significant portion
of the bran and aleurone
layers. Mandatory for
initiating wild sourdough
cultures due to its massive
indigenous microbial load™.

A dark, heavy flour
containing vast quantities
of hemicellulose and
enzymes. Utilized to
maximize water retention
and drive intense
fermentation kinetics".

Coarsely cracked,
whole-grain rye meal
containing the entirety of
the endosperm, germ, and
bran. The exclusive



ingredient utilized in the
production of true
Westphalian
Pumpernickel".

The Cereal Chemistry of Rye: Pentosans and
Amylolytic Inhibition

The fundamental divergence between wheat and rye baking lies in the macromolecular
architecture of the dough matrix. Hexaploid wheat relies on the hydration and mechanical
cross-linking of glutenin and gliadin proteins to form a highly elastic, three-dimensional gluten
network capable of trapping expansive carbon dioxide'®. Rye, conversely, possesses minimal
gluten-forming proteins. If one attempts to knead rye flour in the manner of wheat, the result is
a dense, cohesive clay that lacks any appreciable elasticity.

The Rheological Dominance of Arabinoxylans

In the absence of gluten, the structural integrity and gas-retaining capacity of rye dough are
governed entirely by pentosans—specifically, arabinoxylans (AX). Arabinoxylans are complex

non-starch polysaccharides consisting of a linear p -(1,4)-D-xylopyranosyl backbone heavily

substituted with @ -L-arabinofuranosyl branches?'. These hemicelluloses constitute up to 7%
to 12% of the rye grain by mass and are classified strictly by their aqueous solubility?'.
Water-Extractable Arabinoxylans (WEAX), though comprising the minority of total AX, are
physically unanchored from the cell wall matrix. Upon hydration, they dissolve into the aqueous
phase of the dough, forming highly viscous, mucilaginous gels capable of binding massive
quantities of water®. This extreme viscosity mechanically traps the carbon dioxide bubbles
generated by yeast, compensating for the lack of a gluten membrane and preventing the
collapse of the dough structure®. Conversely, Water-Unextractable Arabinoxylans (WUAX)
remain covalently cross-linked to the cell wall. WUAX acts as a competitive water sink, swelling
immensely but refusing to dissolve, which can result in overly stiff, unyielding doughs if not
properly managed®.

During the long, highly acidic sourdough fermentation, endogenous cereal endoxylanases
systematically hydrolyze a portion of the WUAX, severing their cross-links and converting them
into soluble WEAX?. This biochemical transformation continually increases the fluid viscosity of
the matrix, resulting in a tender, moist crumb that exhibits profound resistance to starch
retrogradation (staling)?°.

The Threat of © -Amylase and the Mandate for Acidification

The second, and arguably more critical, chemical reality of rye relates to the thermal
vulnerability of its starch. In wheat breads, starch granules gelatinize at relatively high

temperatures (60°C-85°C) during the baking process. Conveniently, the endogenous a
-amylase enzymes present in wheat are denatured and destroyed by heat before the starch



fully gelatinizes, protecting the structural integrity of the final crumb”.
Rye presents a catastrophic biochemical overlap. Rye starch gelatinizes at significantly lower

temperatures (565°C-65°C), while rye o -amylase demonstrates remarkable thermal stability,
remaining highly active up to 75°C. Consequently, during the critical early phases of the bake,

the rye starch swells and bursts, becoming immediately vulnerable to the surviving a -amylase.

If left unchecked, the amylase will rapidly cleave the internal @ -(1,4) glycosidic bonds of the
newly gelatinized starch, violently liquefying the structural matrix into a pool of dextrins and
maltose”. The resulting bread will emerge from the oven with a cavernous, hollow crust
surrounding a dense, sticky, inedible core.

The only physiological mechanism to halt this enzymatic destruction is aggressive acidification.

The catalytic activity of « -amylase is highly sensitive to pH; it plummets when the surrounding
environment drops below a pH of 4.5%. Therefore, the incorporation of a mature sourdough
culture—rich in lactic and acetic acids—is not a culinary choice for flavor enhancement; it is an
absolute structural imperative. Rye bread cannot be baked using yeast alone; the rye starch
needs extreme acidification to bake at all*.

Microbiological Protocols for Rye Sourdough

The acidification of the rye matrix relies on a complex, symbiotic microbial ecology dominated
by Lactic Acid Bacteria (LAB) and acid-tolerant wild yeasts”. The stabilization of this Type |
sourdough ecosystem results in a strict 100:1 ratio of bacteria to yeast®. The primary metabolic
driver is Fructilactobacillus sanfranciscensis, an obligate heterofermentative bacterium that
utilizes the phosphoketolase pathway to metabolize sugars, producing a combination of lactic
acid, carbon dioxide, and either ethanol or acetic acid®. The exact molar ratio of lactic acid to
acetic acid is termed the Fermentation Quotient (FQ)*. An optimal FQ for traditional rye breads
hovers between 3:1 and 4:1, resulting in a sharp, pungent tang that preserves the bread against
mold via the antifungal properties of undissociated acetic acid®. The operator manipulates the
FQ entirely through temperature and hydration protocols.

The Detmolder Dreistufenfiihrung (Three-Stage Method)

Developed as the gold standard of German rye baking, the Detmolder Three-Stage method is
designed to sequentially optimize the environment for yeast proliferation, bacterial acid
development, and final leavening power over a 24-hour cycle®. It is labor-intensive, requiring
precise temporal interventions, but yields the most complex, structurally flawless rye breads.

Stage Objective Teigausbeu  Temperatu Maturation  Protocol
te (TA) re Time (Based on
1000g

Total Flour)



1.
Anfrischsa
uer

2.
Grundsaue
r

3.
Vollsauer

Maximize
yeast
proliferation
in a highly
hydrated,
oxygenated
environmen
t.

Maximize
bacterial
fermentatio
n and
organic
acid
synthesis
(specifically
acetic acid)
via osmotic
stress.

Balance
sharp
acetic notes
with mild
lactic acid
and prime
yeasts for
the main
dough.

200-250

160-170

190-200

25°C-26°C

23°C-27°C

28°C-32°C

5-8 hours

15-24 hours

3-4 hours

Inoculate
3g of
mature
starter
(Anstellgut)
into 10g of
Roggenme
hl Type 1150
and 10g
water®',

Incorporate
the entire
Anfrischsau
erinto 100g
of Type
1150 flour
and 60g
water. The
stiff matrix
restricts
water
mobility,
driving
sharp
acetic acid

production®
1

Mix the
Grundsauer
with 240g
Type 1150
flour and
2409 water.
Elevated
temperatur
es favor
homoferme
ntative LAB,
flooding the
matrix with



lactic acid®".

The Monheimer Salzsauer-Verfahren (Salt-Sour Method)

In an agrarian micro-community, strict adherence to a 24-hour, three-stage schedule requiring
precise, shifting thermal interventions may be derailed by unpredictable physical labor
requirements (e.g., emergency harvesting). The Monheimer Salzsauer, developed in 1958 and
refined in 1971, provides a highly resilient, one-stage alternative that remarkably mimics the
flavor complexity of the Detmolder method while radically reducing labor hours®.

The Monheimer method relies on two critical chemical constraints: a massive initial inoculation
(20% of the total sour flour) and the addition of 2% salt directly into the sourdough build*’. The
salt acts as an osmotic brake on bacterial cellular division, preventing the culture from rapidly
over-acidifying into a proteolytic puddle over a long fermentation®.

The protocol mandates a TA of 200 (100% hydration) and a falling thermal curve. The mixture is
initiated at 35°C, which suppresses yeast activity while driving rapid lactic acid production. As
the ambient room temperature pulls the mass down to 20°C over the next 16 to 24 hours, the
bacteria shift into heterofermentative pathways, producing complex acetic acid®. The resulting
sour achieves a stable Total Titratable Acidity (TTA) of ~20 and, most critically, can be held at
room temperature for 48 to 72 hours without degrading, providing the baker with massive
operational flexibility®”.

(Note: The Berliner Kurzsauer, a 3-hour, 35°C single-stage method, is actively rejected for this
scenario. While fast, it yields a thin, one-note flavor profile and entirely lacks leavening power,
necessitating the addition of industrial baker's yeast—a manufactured consumable assumed
permanently lost®2.)

Advanced Dough Mechanics: Hydration, Bruhstuck,
and Altbrot

With the sourdough matrix fully matured, it is integrated into the main dough. Formulating the
final matrix requires an exact mathematical understanding of hydration limits and the
deployment of traditional waste-reduction techniques to maximize caloric efficiency.

Teigausbeute (TA) and Matrix Rheology

The hydration of the dough is quantified universally in the German baking tradition via the
_ Mfiour +Maater X 100

Teigausbeute (Dough Yield) metric, calculated as: M fiour where

M flour g always represented as 100 parts®.

For Weizenmischbrot (wheat-dominant mixed bread), the TA generally rests between 165 and
175 (65% to 75% hydration) to prevent the collapse of the fragile gluten network®. However,
pure Roggenbrot (100% rye) requires significantly higher hydration to fully saturate the dense
arabinoxylans, typically operating between TA 175 and TA 190 (75% to 90% hydration)®. At a TA
of 185, rye dough behaves entirely like wet clay; it must be handled with wet hands, scraped,
and molded rather than stretched and folded.



The Briihstuick (Scald)

To maximize the moisture content, shelf life, and inherent sweetness of the loaf without adding
refined sugars, the baker utilizes a Briihsttick (scald)®’. Approximately 10% to 15% of the total
rye flour is separated from the main mix. Boiling water (100°C) is poured directly over this flour
at a ratio of 1:2 to 1:3, and the mixture is rapidly whisked into a thick paste and left to cool for 4
to 12 hours¥’.

The application of boiling water instantly gelatinizes the starch granules. As the mixture cools

through the 70°C to 50°C window, endogenous p -amylase attacks the exposed starch,
systematically cleaving off massive quantities of maltose®. This process naturally sweetens the
dough, provides immediate fermentable fuel for the subsequent sourdough addition, and
chemically locks the water into a gel matrix, delaying starch retrogradation and extending the
bread's edible shelf life by several days®’.

The Altbrotstiick (Old Bread Addition)

In an agrarian community operating on strict caloric margins, no resource is wasted. Stale,
unsold, or hardened loaves are aggressively desiccated and milled back into coarse crumbs,
known as Altbrot (old bread)®.

The inclusion of up to 10% (baker's percentage) Altbrot into a new dough profoundly enhances
the final product. Because the starches in the Altbrot have already been gelatinized and baked
once, their water-binding capacity is radically amplified compared to raw flour. The Altbrot
must be pre-soaked in warm water (a Quellstick) at a ratio of 1:2 or 1:3 until fully saturated
before incorporation®. Furthermore, if the Altbrot includes deeply browned crusts, it
re-introduces highly complex Maillard reaction products (melanoidins) directly into the crumb
of the new loaf, drastically elevating its savory, roasted aromatic profile®”.

The Masonry Oven: Thermodynamics, Steam, and the
24-Hour Bake

The baking of the primary rye loaves relies on the "falling heat" thermodynamics of the heavily
insulated masonry dome (as established in Document 109). The oven is fired with dense
regional hardwoods (such as beech) until the internal refractory bricks (Schamotte) reach total
thermal saturation—indicated visually by the burn-off of black carbon soot, revealing stark
white masonry?°. The active coals are raked out, the flue is sealed, and the chamber is allowed
to equilibrate to approximately 260°C.

Loading and the Enthalpy of Vaporization

The highly acidic, fragile rye loaves are loaded directly onto the swept hearth. Immediately, the
baker must inject steam (Schwaden). This is achieved by swabbing the superheated hearth
with a wet mop or introducing a cast-iron pan filled with water®.

The introduction of atmospheric steam drastically alters the heat transfer kinetics. As the
steam contacts the cooler surface of the dough (typically ~25°C), it violently condenses back
into liquid water. This phase change unleashes a massive payload of thermal energy—the latent
heat of condensation (enthalpy of vaporization)—directly into the crust?’. The condensation



pins the surface temperature at 100°C, preventing the crust from prematurely desiccating and
hardening®. This moisture-rich environment maintains the elasticity of the skin, allowing the
loaf to achieve maximum vertical oven spring while fully gelatinizing the surface starches into a
continuous, translucent fluid film. After 15 to 20 minutes, the steam is vented, allowing the dry,
radiant heat of the dome to rapidly dehydrate this film, driving aggressive Maillard browning
and caramelization to finalize the rigid crust structure®.

Pumpernickel: The Extreme Long Bake

The absolute zenith of the North German rye tradition is the Westfélischer Pumpernickel. True
Pumpernickel utilizes zero added coloring agents (no cocoa, no molasses) and zero refined
sugars; its pitch-black color and dense, fudge-like sweetness are achieved entirely through an
extreme, continuous thermodynamic manipulation®'. The origins of this bread are steeped in
regional lore, notably tracing back to the Soest Feud in 1447, and codified by bakeries such as
Jorgen Haverland's in 1570, enduring famously even through Napoleon's campaigns (where
legend claims he dismissed it as "C'est bon pour Nicol'—food only fit for his horse)*.

The dough is formulated from 100% Roggenschrot (coarsely cracked rye meal), water, salt, and
a massive proportion of highly active sourdough*'. Because the coarse meal cannot form any
structural membrane, the dough is packed tightly into heavy, lidded rectangular tins (Pullman
pans) to enforce its physical shape™.

The baking of Pumpernickel leverages the extreme tail-end of the masonry oven's thermal
decay curve. Once the standard bread baking has concluded and the oven has fallen to
approximately 120°C, the sealed tins are loaded into the chamber®'. The oven door is
hermetically sealed with clay, and the loaves are left to bake in the residual falling heat for 16 to
24 hours™'.

Inside the sealed tins, moisture cannot escape, effectively steaming the bread in its own
juices”. Over the 24-hour cycle, two simultaneous chemical reactions occur:

1. Enzymatic Hydrolysis: The low, sustained heat allows endogenous amylases to
continuously fracture the complex starches into simple sugars™'.

2. The Marathon Maillard Reaction: These newly liberated reducing sugars continuously
react with amino acids in a low-temperature Maillard reaction*'. Over 24 hours, this
reaction cascades, synthesizing hundreds of complex melanoidins, caramel, and
coffee-like aromatic compounds, turning the entire mass pitch black and profoundly

sweet*’.

The Mandatory 24-Hour Rest

A standard boule of artisan rye bread extracted from the oven is biologically safe but
structurally volatile. The internal core temperature hovers at 96°C, and the massive matrix of
pentosans and partially hydrolyzed starch remains in a highly swollen, fluid, gelatinous state?°.
If a rye loaf is sliced within the first 12 hours of extraction, the mechanical pressure of the blade
compresses this fragile gel. Superheated steam violently rushes to the newly exposed surface,
condensing locally and turning the crumb into a wet, gummy, inedible paste®. A 100% rye
bread mandates a completely undisturbed resting period of 24 to 48 hours. During this phase,
thermodynamic equilibrium is achieved, and the leached amylose molecules systematically



re-associate via hydrogen bonding in a process known as starch retrogradation. The gel
solidifies into a tender, sliceable, highly resilient crumb that can sustain the bread for weeks®.

The Fast Breads of the Hearth and Flatbread on the
Griddle

While the massive 2-kilo boules of Roggenbrot and the dense tins of Pumpernickel require
multi-day fermentation and 24-hour resting periods, the daily physical labor of the community
requires immediate, rapidly accessible calories. The hearth fire—specifically during its active
flaming phase or its final decay—provides the thermal vector for traditional flatbreads.

When the massive wood-fired masonry oven is initially fired, the intense, chaotic convective
flames generated during devolatilization are entirely unsuitable for baking large loaves®.
However, this violent heat can be harnessed at the mouth of the oven or on a separate open
hearth using a heavy cast-iron spider skillet or griddle®’.

A portion of the maturing sourdough (often enriched with residual pork fat or whey) is pinched
off, heavily floured, and pressed flat. Cooked directly on the superheated cast iron, the thin
dough blisters violently in under three minutes. The direct conduction of the iron and the
infrared radiation of the coals flash the moisture into steam, creating a deeply charred, rapidly
gelatinized, chewy flatbread®’.

Alternatively, if the oven has completely decayed past 150°C, the baker can utilize the ancient
rescoldo (ash-baking) method”’. Wood ash possesses an extraordinarily low thermal

conductivity (~0'05 W/mK )'2. Thick, unleavened rye pucks can be buried directly in the
hot ashes and glowing embers. The ash insulates the dough from total incineration, gently
conducting heat inward, baking the flatbread evenly over an hour while imparting a distinct,
alkaline, smoky mineral flavor®’.

The Civilised Table: Fat Pairings and Griebenschmalz

In an agrarian economy devoid of fossil fuels, the human metabolic engine is driven by intense
physical labor. The consumption of lean rye bread alone provides slow-burning complex
carbohydrates, but it lacks the extreme caloric density required to sustain winter field work or
timber felling. Historically, across Brandenburg and the wider North German Plain, the
nutritional gap was bridged by the heavy application of rendered animal fats, specifically
Griebenschmalz®'.

Griebenschmalz is a highly savory, calorically explosive spread composed of rendered pork lard
(Schmalz) and the crispy, residual connective tissues and skin known as cracklings (Grieben)®.
Formulation and Execution: The protocol requires 1.0 kg of raw pork back-fat or kidney fat,
diced into fine cubes. The fat is placed in a cast-iron posnet over the low-heat zone of the
hearth and slowly rendered down over several hours until the liquid lipids separate from the
solid proteins®'. Once the cracklings turn golden and crisp, the matrix is flavored with 500g of
finely diced onions and 200g of tart, acidic apples, which serve to cut the overwhelming
richness of the lipid matrix®'. The mixture is heavily seasoned with 15g of salt, dried marjoram,
thyme, and black pepper, and allowed to cool into a semi-solid, spreadable paste®'.



Spread thickly over a slice of dense, 24-hour rested sour rye bread, the combination of the
sharp, acidic crumb and the rich, savory, and structurally crunchy lipid matrix provides

immediate satiety and massive thermal energy. It is the defining culinary pairing of the region®.

Production Logistics: Baking Plans and Labor Yields

To sustain the caloric requirements of both the foundational household and the expanding

agrarian micro-community, rigorous production schedules must be instituted. The labor yields

are calculated based on the assumption of manual dough mixing (utilizing wooden troughs)

and the thermal limitations of the masonry oven.

Weekly Baking Plan: Household of Four

A working household of four requires approximately 12 kg of baked bread per week. This is
most efficiently achieved in a single, large batch utilizing the Monheimer Salzsauer method to

minimize active labor hours during the workweek.

Day/ Time

Friday 18:00

Saturday 14:00

Saturday 18:00

Saturday 20:00

Action

Initiate Monheimer
Salzsauer. Mix 20%
starter, 100% Rye
1150, 100% water,
2% salt. Store warm
(35°C) falling to
ambient.

Prepare Bruhsttick
(Scald) and
Quellstiick
(Altbrot). Fire the
masonry oven.

Mix final dough (TA
180). Bulk ferment.
Shape into 2 kg
boules.

Rake coals, seal
flue. Load bread,
inject steam. Vent
steam at 20m. Bake
60m total.

Labor Hours

0.5 hours

1.0 hours

1.5 hours

1.0 hours

Output / Status

Sourdough
maturing.

Oven absorbing
heat; starches
gelatinizing.

Dough proofing in
bannetons.

Bread baking at
260°C falling to
210°C.



Saturday 21:00

Sunday 18:00

Extract loaves. Load
Pumpernickel tins.
Seal oven with clay.

Extract
Pumpernickel.
Begin slicing
Saturday's boules.

0.5 hours

0.5 hours

Oven-Firing Plan: Village Bakehouse (300 People)
Scaling up to 300 people demands approximately 900 kg of bread per week. The village
bakehouse must operate a massive barrel-vault masonry oven on a continuous, staggered
firing schedule, utilizing the “falling heat" sequence to maximize thermal efficiency.

Thermal Phase

Active Firing

First Falling Heat

Second Falling
Heat

Residual Heat

Oven Temp

>400°C

280°C - 240°C

240°C - 200°C

120°C - 100°C

Culinary
Application

Spider skillet
flatbreads cooked
at the oven mouth
over live coals for
immediate worker
calories.

Load primary
Roggenmischbrot

boules (2 kg each).

High steam
injection.

Load secondary
Weizenmischbrot

(requires lower heat
to prevent burning).

Load sealed
Pumpernickel tins.
Seal oven
hermetically. Bake

Bread resting.
Pumpernickel
baking.

Yield: 12 kg bread.
Total Labor: 5.0h.

Batch Yield

100 flatbreads

150 kg bread

150 kg bread

200 kg
Pumpernickel



for 24 hours.

This cycle is repeated twice weekly by a dedicated guild of three bakers, ensuring the
continuous caloric supply of the community without exhausting the local hardwood reserves.

Failure Modes, Quality Control, and Safety Hazards

Operating a biological and thermodynamic system of this complexity using only hand tools and
scavenged materials inevitably invites failure. The operator must be capable of diagnosing and
mitigating three primary failure modes to prevent caloric waste and disease.

1. Catastrophic Starch Collapse (Under-Acidification)

e Detection: The loaf emerges from the oven physically flat. Upon cutting (after a 24-hour
rest), the crust is separated from the crumb by a massive, cavernous air pocket, and the
core is a dense, wet, gummy layer.

e Cause: The sourdough culture was too weak, or the TA was too high, resulting in a final

dough pH above 4.5. The endogenous a -amylase was not inhibited and systematically
liquefied the starch network during the early baking phase®.

e Correction: Lengthen the Grundsauer phase, decrease hydration slightly to favor acid
production over yeast, and ensure the starter is at peak exponential vitality before
inoculation.

2. Rope Spoilage (Bacillus subtilis)

e Detection: The bread develops a putrid, sweet odor reminiscent of rotting melons or
pineapples within 48 hours of baking. Upon breaking the crumb, sticky, web-like,
yellowish bacterial threads stretch between the pieces®.

e (Cause: Contamination by Bacillus subtilis or B. licheniformis spores introduced via the raw
flour. These endospores easily survive the 100°C internal temperature of the baking
process. If the bread cools too slowly in a humid environment and the pH is insufficiently
acidic, the spores germinate into vegetative cells, excreting proteolytic enzymes that
dissolve the crumb into slime®.

e Correction: Eradication from the bakery is impossible as spores are ubiquitous in grain
dust. The only defense is strict acidification. Driving the final dough pH strictly below 4.5
entirely arrests Bacillus spore germination via the action of undissociated organic acids®®.

3. Ergot Toxicity (Claviceps purpurea)

e Detection: The presence of dark, purplish, oversized horn-like protrusions in the raw grain
bin.

e Cause: Failure to visually inspect and hand-sort the rye harvest prior to milling'°.

Safety Hazard: Extreme toxicity leading to neurological collapse, gangrene, and death.
Contaminated flour cannot be cooked out or chemically neutralized; it must be
incinerated or safely composted far from the food supply'°.

Conclusions and Agronomic Integration



The transition to a self-sufficient agrarian model in the challenging pedological environment of
Berlin-Brandenburg dictates that Secale cereale must serve as the primary caloric engine. The
utilization of rye necessitates a complete departure from the rapid, yeast-driven baking models
of the industrial era, demanding instead a profound respect for cereal chemistry and microbial
ecology.

The successful production of highly digestible, calorically dense, and physically stable rye
breads requires rigorous protocols. The operator must master the delicate balance of
homofermentative and heterofermentative Lactic Acid Bacteria utilizing the Detmolder or
Monheimer protocols to enforce the critical acidification required to halt amylolytic starch
destruction. The physical limitations of rye's lack of gluten are circumvented through the
manipulation of viscous arabinoxylans, the deployment of gelatinizing scalds, and the
moisture-retaining integration of Altbrot. Finally, the application of precise "falling heat"
thermodynamics in the masonry oven—culminating in the 24-hour steamed Pumpernickel
bake—extracts the maximum nutritional and aromatic potential from the grain. Coupled with
the immense caloric density of traditional fat pairings like Griebenschmalz, this comprehensive
methodology ensures not merely the survival of the community, but the continuation of a
deeply rooted, highly civilized regional culinary tradition.
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