Agrotechnological Protocols for Oilseed
Cultivation, Post-Harvest Processing,
and Wedge-Press Expression in the

Arenosols of Berlin-Brandenburg

Regional Agronomic Heritage and Historical
Precedents

The production of edible plant lipids across the North German Glacial Basin has historically
contended with coarse-textured outwash sands, erratic spring moisture, and compressed
frost-free windows'. In the Margraviate and later Province of Brandenburg, domestic oilseed
husbandry and mechanical oil expression were essential pillars of both municipal illumination
and agrarian autarky?.

Albrecht Daniel Thaer (1752-1828), operating from his experimental estate and Royal Prussian
Academic Institute of Agriculture at Mdglin on the boundary between the Barnim plateau and
the Oderbruch from 1804 onward, systematically categorized the agricultural capacities of
these glacial formations®. In his four-volume work, Grundsétze der rationellen Landwirthschaft
(1809-1812), Thaer established the Bodenwertzahl (soil rating system), evaluating arable land
on a scale of 0 to 100 points (Bodenpunkte)®. Thaer demonstrated that the glacial outwash
sands—yielding low ratings between 20 and 40 Bodenpunkte—could not sustain demanding
oilseeds like winter colza (Brassica napus) without intensive organic manuring and structured
crop rotations'. Where fertile Oderbruch alluvial clays permitted high-yielding winter rapeseed,
the lighter sands of the Barnim, FIaming, and Lusatia forced Thaer to champion hardier,
fast-maturing alternatives: Sommerriibsen (summer turnip rape, Brassica rapa subsp. oleifera),
Ollein (oil flax, Linum usitatissimum), and Leindotter (false flax, Camelina sativa)®. Thaer showed
that attempting to force heavy-feeding oil crops onto dry sand resulted in crop failure, whereas
matching crop physiology to localized ground moisture and cation-exchange capacity
stabilized yields’.

In the alluvial lowlands of the Spreewald and along the Spree, Havel, and Oder river courses,
localized microclimates and elevated water tables supported specialized lipid production.
Wendish and German smallholders cultivated oil flax as a dual-purpose textile and culinary
crop, establishing the regional standard of Spreewalder Leinél"". Paired with boiled potatoes
and fresh lactic curd cheese (Pellkartoffeln mit Quark und Leindl), this cold-pressed, unrefined
oil provided complete essential fatty acids and protein to the rural labor force'".

The mechanical expression of these seeds reached industrial maturation at the
Hollanderwindmdihle Straupitz in Lower Lusatia'. Originally constructed as an open-timber
post mill (Bockwindmdihle) around 1640 and reconstructed in 1850 by Master Millwright
Gottfried Nitschke as a brick tower Dutch mill, the Straupitz facility was expanded in 1910 with a



complete commercial oil mill™®. It remains the last operational triple-geared windmill in Europe,
housing grain milling, timber sawing, and oil pressing within a single kinetic powertrain®. The
extraction technology at Straupitz preserves the historic Dutch wedge press (Holldnder
Keilpresse): vertical oak stamping poles, lifted via rotary cams driven by wind sails, fall onto
acute hardwood driving wedges?. These wedges transmit kinetic impact horizontally,
compressing flaxseed meal wrapped in woolen filters and horsehair mats against heavy iron
containment plates®. Historical operational records indicate that an oil miller at Straupitz
manipulated 3.5 to 4 metric tons of mechanical mass per shift, demonstrating that non-electric,
kinetic timber machines can maintain high-throughput oil expression?.

North of the Spree, Prussian agrarian edicts systematically reinforced oilseed cultivation. King
Frederick William | and Frederick Il (the Great) issued repeated decrees (Kénigliche Hanf- und
Flachsbau-Edicten) compelling agricultural estates to plant mandatory quotas of hemp
(Cannabis sativa) and flax®. These crops provided essential naval cordage and canvas, while the
residual seed was processed in municipal wedge-press oil mills (Schlagmdihlen) for culinary
lipids and lamp oil>. Meanwhile, Camelina sativa was maintained across the sands of
Brandenburg as an insurance crop®. Known as Leindotter due to its historical presence within
flax stands, camelina was prized on 20-point drift sands where cruciferous rapes suffered
complete floral abortion from early-summer moisture deficits®.

The mechanical lineage of the timber wedge press traces directly to the Dutch milling district
of the Zaan, north of Amsterdam". Following Cornelis Corneliszoon’s 1592 patent for the
industrial crankshaft, the Zaan region developed over 1,200 industrial windmills, including
hundreds of specialized oliemolens operating wedge presses by the year 1700". The design
leveraged the mechanical advantage of double-inclined planes and structural hardwood
resistance to generate cellular rupture pressures rivaling modern hydraulic expellers,
establishing the technological foundation for regional oil production?.

Pedological Constraints and Agro-Climatic Dynamics
of Brandenburg Sands

The cultivation of oil-bearing crops in the Berlin-Brandenburg region operates within rigid
geological and atmospheric boundaries. The pedological matrix is dominated by Pleistocene
glacial drift, outwash plains (Sander), ground moraines, and glacial spillways (Urstromtéler)
formed during the Saalian and Weichselian glaciations’.

The dominant agricultural soils are classified as Arenosols (pleistocene sands and loamy sands),
with localized Luvisols and Histosols in topographic depressions'. These soils routinely exhibit
yield indices between 25 and 40 Bodenpunkte'. Arenosols feature a coarse sand fraction
exceeding 75%, an active clay fraction below 8%, and low native soil organic matter (typically
1.0% to 1.8% humus in the arable epipedon)’. This physical composition restricts the Available
Water Capacity (AWC) to between 60 and 90 millimeters per meter of soil depth’.
Consequently, these soils have virtually no buffer against dry spells; precipitation events drain
rapidly through macropores into deep subsoil horizons'. Furthermore, the potential
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nutrient anions and weakly held cations—principally nitrate ( ), and
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potassium ( )—to leach into regional aquifers during winter drainage and early spring

snowmelt'.
Climatically, Berlin-Brandenburg falls within USDA Hardiness Zone 7b, situated in a transitional
zone between oceanic maritime weather systems from Western Europe and continental
anticyclones from the Eurasian landmass'. This positioning creates three major agronomic
constraints:

1. The average frost-free period spans approximately 136 to 137 days'. The median date for

[e]

the final spring air frost (0 C ) occurs around May 8 (coinciding with the historical
Eisheiligen), while the first killing autumn air frost arrives around September 22'. Ground

—-1°C , —2°C . , o . :
frosts ( to ) extend this hazard window, ending in late April and returning
by early October'. Thermal energy accumulation averages 2,600 to 2,800 Growing

e} (o]
Degree Days (GDD, base 5°C ) or 1,400 to 1,600 GDD (base 10°C ).

2. Mean annual precipitation ranges between 500 and 600 millimeters, with localized
pockets in the rain shadow of the Flaming receiving less than 480 millimeters'. The
distribution is poorly matched to the water demands of spring-sown annuals: May and
June, which coincide with critical stages of floral differentiation and cell division in
oilseeds, frequently feature acute droughts driven by stable continental high-pressure
blocks (Ostlagen)'.

3. The macroporous aeration and warm surface temperatures of Arenosols accelerate the
microbial mineralization of soil organic carbon (SOC)'. Based on the VDLUFA (Verband
Deutscher Landwirtschaftlicher Untersuchungs- und Forschungsanstalten) humus
balancing framework, row crop cultivation and brassica production run heavy structural

carbon deficits (potatoes at 760 kg Humus-C/ha
—1,000 kg Humus-C/ha y

Without access to manufactured mineral fertilizers or grid-powered deep-well irrigation, soil
productivity depends on closed-loop biological management. Nitrogen must be fixed
symbiotically through leguminous leys, structural potassium must be solubilized from feldspars
using deep-rooting catch crops, and the soil water matrix must be stabilized through the
systematic incorporation of biochar, aged livestock manure, and continuous cover crops'.

Agronomic Profiles and Field Husbandry of Target
Crops

The following agrotechnological specifications govern the field cultivation, variety selection,
rotational sequencing, and hand-tool husbandry for the seven designated oil-producing crops

; intensive brassicas at



in Brandenburg Arenosols (25 to 40 Bodenpunkte).
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Detailed Crop Husbandry and Biological Interventions
1. Winter Rapeseed (Brassica napus) and Summer Turnip Rape (Brassica rapa)
7

Winter rapeseed is the most nutrient-demanding annual oilseed cultivated in Northern Europe’.
In Brandenburg Arenosols, winter survival depends on the crop achieving the "8-leaf stage," an

8 mm 15¢cm

root collar diameter, and a taproot penetration depth greater than before the
first hard ground freezes in late October'. This physiological threshold requires sowing strictly
between August 20 and August 30. Earlier sowing risks excessive stem elongation (Schossen)
before winter, leaving the apical meristem exposed to frost desiccation; later sowing prevents
the taproot from reaching moisture beneath the frost line'.
On marginal sands below 30 Bodenpunkte, historical records favor Sommerribsen (B. rapa
ssp. oleifera) over winter napus'®. Turnip rape matures within 85 to 95 days, completing
flowering before the onset of the July dry spells’.
Cruciferous crops face several key phytosanitary pressures:

e Pollen Beetle (Brassicogethes aeneus): Emerging when spring temperatures exceed

Q
12°C , the adult beetle bores into green bud clusters to access pollen, destroying floral
organs. In organic systems, a perimeter trap crop of Sommerriibsen (which blooms 7 to
10 days earlier than winter rape) intercepts migrating beetles. Dusting stands with a

3:1 volumetric blend of screened wood ash and slaked lime at dawn, when plants are
damp with dew, provides an alkaline physical deterrent.



e Cabbage Stem Flea Beetle (Psylliodes chrysocephala) and Crucifer Flea Beetle
(Phyllotreta spp.): Flea beetles feed on emerging cotyledons during dry spring weather.
Successful establishment requires a firm seedbed consolidated with wooden hand rollers
or sheep treading, ensuring seeds make contact with subsoil capillary water for rapid
germination.

e Clubroot (Plasmodiophora brassicae): This soil-borne plasmodiophorid forms
persistent resting spores that can survive in acidic sand for over 15 years'. Cruciferous
crops must observe a strict 5- to é-year cultivation interval and cannot follow cruciferous
catch crops like Sinapis alba'. Field soils should be amended with wood ash or slaked lime
to maintain a pH above 7.2'.

2. Oil Sunflower (Helianthus annuus)
The sunflower is well suited to the sandy soils of Brandenburg due to its deep taproot, which
can penetrate 2.0 to 3.0 meters into glacial sands to recover leached potassium and subsoil

400 mm

water'. The plant requires approximately of cumulative water throughout the
growing season, with peak uptake occurring during floral head expansion and anthesis in July?.

Sowing occurs between April 25 and May 10, once soil temperatures at a 5cm depth stabilize

above S C 22 Sowing depth on sand must reach 4.0 to 2-0cm

to secure moist capillary
contact and reduce seed predation by corvids®’. The open-pollinated cultivar 'Peredovik’
provides an optimal balance of oil yield (42% to 45%) and early maturation, enabling harvest
before the arrival of autumn rains.

The primary fungal pathogen is White Mold (Sclerotinia sclerotiorum), which induces both basal
stem rot and mid-stem/head collapse?’. Because fungal sclerotia persist in sandy soils, stand

densities must not exceed 6 to 8 plants per square meter, with row spacings widened to 60 or

70 cm

to promote wind ventilation through the canopy?’. Sunflowers must not share close
rotational sequences with other susceptible broadleaf hosts, such as field peas or potatoes'.
3. Linseed / Oil Flax (Linum usitatissimum)

Linseed has deep cultural and agronomic roots in Brandenburg, particularly in the Spreewald’.

40 cm

Flax roots are shallow and fibrous, concentrating primarily within the upper of the soil
profile, which makes the crop vulnerable to early-season drought®. Sowing must be completed
between April 1 and April 20 to capture residual winter soil moisture®. The seedbed requires

fine consolidation; seeds placed deeper than 1.5cm exhaust their hypocotyl reserves before

emergence®.

The main agronomic challenge is "flax sickness" (LeinmUidigkeit), caused by the accumulation of
Fusarium oxysporum f. sp. lini. Thaer recorded that attempting to crop flax at short intervals
produced stunted, chlorotic stands’. A rotational interval of at least 6 to 7 years between flax
crops is mandatory’. Because flax has minimal leaf area during early growth, weed competition
can quickly overwhelm stands. Hand-tine weeding with wooden rakes must take place when



seedlings are 3 to 5cm tall, followed by manual rogueing.

4. Industrial Hemp Seed (Cannabis sativa)

Hemp seed produces high-value dietary lipids, while the plant’s biomass improves soil
structure'. On sandy Arenosols, hemp requires substantial base fertility, typically requiring 25 to
35 metric tons of composted farmyard manure per hectare to sustain rapid vegetative growth.
Sown between April 20 and May 10, hemp quickly closes its canopy, suppressing problem
weeds such as couch grass (Elymus repens) and fat hen (Chenopodium album).

For grain production, monoecious, short-stature cultivars like 'Finola' are preferred over tall
fiber types. 'Finola' is daylight-insensitive, matures within 100 to 110 days, and maintains an

average height under 1.8 meters , which simplifies manual sickle harvesting. Seed shatter

remains an ongoing risk: the plant flowers indeterminately, causing upper achenes to ripen and
drop while lower parts of the floral spike are stillimmature. Harvest must be initiated when 70%
to 75% of the seeds on the main stems have developed hard, marbled coats. Passerine birds,
particularly finches and doves, can strip standing heads during the final two weeks of ripening,
requiring active scaring or field monitoring.

5. Camelina / False Flax (Camelina sativa)

Camelina sativa is exceptionally reliable on poor sands®. Characterized by high water-use
efficiency and a short cycle (80 to 95 days for spring types), camelina yields reliably on
marginal sands with ratings as low as 20 to 25 Bodenpunkte®. Seedlings are cold-hardy down to

—8°C
flower in May and fill seed ahead of summer heat stress'.
Camelina synthesizes specialized glucosinolates and phytoalexins that make it unpalatable to

crucifer flea beetles (Phyllotreta spp.) and pollen beetles®. Its root exudates also exert
allelopathic suppression on annual weeds®. Because the thousand-grain weight is only 0.8 to

0.5—-1.0cm

, permitting sowing as early as mid-March®. This early establishment allows the crop to

1.2 grams ) into a rolled, firm

, the seed must be sown very shallowly (
seedbed®.

Camelina is also well-suited to intercropping (Mischfruchtanbau) with grain legumes like lentils
(Lens culinaris) or field peas (Pisum sativum)®. The rigid camelina stems act as a physical trellis
(Sttitzfrucht), preventing legume lodging and creating a resilient mixed canopy'. After manual
threshing, the small camelina seeds are readily separated from the larger legume seeds using
round-wire hand sieves®.

6. Persian Walnut (Juglans regia)

As a perennial tree crop, the Persian walnut provides an enduring lipid source that does not
require annual field preparation. In Berlin-Brandenburg, the primary production risks are winter

cold snaps (below —25°C ) and late spring radiation frosts (Spétfréste) during mid-May,
which destroy tender shoots and flowering catkins'. Planting ungrafted seedlings
(Zufallssdmlinge) is unviable for reliable production due to erratic budbreak and prolonged
juvenile latency (12 to 15 years).



Reliable production requires grafted, late-leafing cultivars:

e 'Geisenheim 120’ and 'Geisenheim 26': Selected for late spring budbreak (mid-to-late
May), avoiding frost windows while consistently setting thin-shelled, easily cracked
nuts?.

e 'Mars': A cold-hardy cultivar of Czech origin with late foliation, good anthracnose
resistance, and early autumn nut maturity®*.

e 'Wunder von Monrepos': Exceptional frost evasion, high crack-out ratio (>48%), and
light-colored kernels®.

On sandy Arenosols, walnut trees develop deep root architectures, but require supplemental
hand watering during their first three establishment seasons®. Trees should be spaced

10 x 10m to 12X 12m along farmstead perimeters or within agroforestry windbreaks

outside cold-air drainage pockets*. Grafted stock begins bearing in years 4 to 5, reaching full

yields (20 to 40kg of in-shell nuts per tree) by year 12.

7. European Hazelnut (Corylus avellana)

The European hazelnut is a native deciduous shrub well-suited to glacial moraines, provided the
topsoil maintains a minimum humus content?. Hazelnuts flower in late winter (January to

March)?. While dormant catkins can survive 15°C
below —8°C . Cross-pollination is required to secure fruit set; compatible, frost-hardy
varieties must be planted in close proximity:
e 'Hallesche Riesennuss': A historic regional variety from Halle an der Saale; vigorous
growth, thick-shelled large nuts, cold-hardy, and late-blooming?®’.
e 'Wunder aus Bollweiler': A late-blooming variety from Alsace; resistant to late winter
frosts, serving as a reliable pollenizer for 'Hallesche Riesennuss' and 'Cosford™?.
e 'Webbs Preisnuss': A reliable English cultivar yielding elongated, high-flavor kernels with
crack-out ratios above 45%.
Hazelnuts are managed as multi-stemmed stools containing 5 to 7 primary boles?. To control
the Hazelnut Weevil (Curculio nucum)—which oviposits inside young nuts in June, leaving
hollow, damaged shells—the soil beneath the bushes should be scratched shallowly with hand
hoes in late autumn to expose overwintering pupae to frosts and poultry foraging®.

Post-Harvest Processing: Threshing, Cleaning, and
Desiccation Thermodynamics

Harvesting, threshing, and cleaning oilseeds using hand tools requires precise execution.
Premature cutting leaves immature, moisture-laden seeds with elevated chlorophyll and high
free fatty acid levels, while delayed harvesting causes heavy losses from pod shattering, bird
feeding, and mold colonization.

Manual Harvest Protocols and Shatter Control

Cruciferous pods become brittle as they mature. When seeds reach physiological maturity

, fully extended flowers suffer damage



(seed coats turn brown/black, seed moisture drops to ~15%), harvesting must occur exclusively
in early morning (04:30 to 08:00). High nocturnal humidity and dew plasticize the outer pod
valves, suppressing shatter losses*'. Stems are severed using hand sickles or short scythes
fitted with collection cradles, and bound into small sheaves (Garben). Sheaves are shocked
upright in the field for 2 to 4 days or transferred to linen sheets to capture fallen seed.
Sunflower heads are severed individually using hand saws or heavy curved knives once the
reverse side of the floral disk turns lemon-yellow, the outer bracts wither to brown, and the
achenes loosen under thumb pressure. The cut heads are transferred to airy lofts for curing.
Linseed is pulled entirely by the roots (Raufen) rather than cut. Pulling keeps the long bast
fibers intact for spinning and prevents sticky stem sap from gumming up the harvesting tools.
Flax bundles are shocked in open-sided sheds until the seed capsules (Bolls) rattle clearly when
shaken.

Camelina pods are naturally shatter-resistant®. Pods can remain standing in the field for over a
week after turning golden-yellow without substantial pod drop, permitting harvesting during
midday dry conditions®. Stems are cut with scythes and raked onto sheets.

Hemp stalks are cut with heavy sickles when the bracts surrounding the seed clusters display
dark, fully developed achenes. Stalk bundles are inverted and suspended under open barn
roofs over collection tarpaulins.

Walnuts and hazelnuts are harvested exclusively from ground falls?. Fallen nuts must be
gathered every 24 to 48 hours to prevent green outer husks (Pericarp) from rotting and staining
the inner nutmeat, and to reduce colonization by soil fungi. The green husks are stripped by
hand or tumbled in slatted wooden barrels with coarse gravel and water.

Manual Threshing and Aerodynamic Cleaning

Threshing is conducted on a level, swept timber or packed-clay threshing floor (Tenne) lined
with tightly woven linen or hemp tarpaulins. Traditional jointed flails consist of a seasoned ash
handle (Hauhechel) joined to a heavy hornbeam or oak beater (KISppel) by a rawhide leather
swivel. Sheaves are laid heads-inward in two parallel rows. Flailers deliver glancing, rhythmic
strikes rather than heavy, perpendicular crushing blows; glancing strikes pop open siliques and
capsules without crushing seed coats or releasing intracellular lipases. A two-worker team can

process 100 to 150 kg of dry brassica or flax sheaves per hour, recovering 25 to 45kg of
uncleaned seed”. Sunflower heads are threshed by rubbing them against slatted wooden
washboards or coarse expanded-metal screens suspended over tubs.
Threshed seed mixtures contain chaff, pod fragments, dust, and weed seeds. Cleaning utilizes
a two-stage manual separation process:

1. Aerodynamic Winnowing: The threshed mass is tossed into an ambient breeze (

3-5 m/ S ) using wide, shallow willow winnowing baskets (Worfschaufeln). Chaff,
dust, and hollow husks are carried off by air resistance, while sound seeds fall back onto
the capture mats.

2. Tiered Sieve Grading: The winnowed grain is passed through sets of circular wooden
riddle sieves fitted with woven brass or iron wire screens. The first screen (scalper)
retains large stem fragments and debris, allowing seeds to drop through. The lower



screen (sifter) retains the seed crop while passing fine sand, cracked particles, and
micro-weed seeds.

Desiccation Thermodynamics and Safe Storage Moisture

Because seed oil is completely hydrophobic, all moisture within an oilseed is concentrated in
the hydrophilic protein and carbohydrate fractions. As a result, an oilseed containing 40% oil
and 10% total moisture actually holds that water at an effective concentration of roughly 16.6%
within its active cellular tissue.

a, > 0.65 to 0.70 )

If seed moisture exceeds critical water activity thresholds (
degradation occurs along three biochemical pathways:
1. Hydrolysis of triglycerides by endogenous seed lipases, generating free fatty acids (FFA)
that reduce culinary smoke points and ruin flavor stability.
2. Respiration of storage fungi (Aspergillus glaucus, Penicillium spp.), producing localized
hot spots and generating toxic mycotoxins.
3. Uncontrolled lipid autoxidation triggered by metabolic heat, destroying polyunsaturated
fatty acids.
To preserve quality, seeds must be dried to their safe equilibrium moisture limits within 48
hours of harvest:

e Solar Drying: Seeds are spread thinly ( 1-2cm

30cm

elevated off the ground, sheltered from direct sun by linen cloths, and stirred
hourly with wooden rakes.

e Hypocaust Kiln Drying: During humid, overcast autumn weather, drying relies on
indirect wood heat. A masonry hypocaust or slatted drying floor over a brick flue directs

depth) across canvas stretchers

warm air (35 - ) up through the seed beds. The seed mass temperature must

never exceed 40° C; higher temperatures denature functional proteins, degrade natural
tocopherol antioxidants, and accelerate the oxidation of delicate omega-3 and omega-6
fatty acids.

e Sealed Storage: Dried seeds are transferred to glazed stoneware pots, charred oak
barrels, or dry metal tins. Containers are sealed with beeswax-impregnated linen covers,

elevated on wooden skids above dirt floors, and kept in a cool pantry (4 —12°C ) with
relative humidity below 65%.
Oilseed Harvest Safe Scalper Sifter Maximu Storage
Crop Moisture  Storage Screen Screen m Drying = Longevit
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2
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glazed
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(unhulled,
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2
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seed, dry
pot)31

1 —
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mesh
sack)®

1 —
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box)%

Mechanical Expression in the Wooden Wedge Press



Mechanical extraction via a traditional wooden wedge press combines timber mechanics,
classical wedge statics, fluid dynamics, and cellular shear’. By relying on the kinetic energy of
falling stampers driving acute, self-locking wedges, this mechanism achieves cellular rupture
pressures that exceed the capabilities of levers or direct weights?.

Mechanical Pretreatment: Dehulling and Rolling

Within intact seeds, lipids reside inside sub-micron organelles known as oleosomes, which are
surrounded by protective phospholipid monolayers and structural oleosin proteins”.
Compressive load alone cannot express oil from uncrushed seeds; uncrushed seeds simply
consolidate into a rubbery, impenetrable mass?.

1.

Dehulling (Decortication): Mandatory for sunflowers, walnuts, and hazelnuts; optional
for hemp"”.

Sunflowers: Cracked through a manual mill with wide stone clearance, followed by
winnowing to strip hulls. Retaining more than 12% to 15% hulls reduces oil recovery, as
dry hull fragments reabsorb expressed oil within the press.

Tree Nuts: Shelled manually or with lever crackers; kernels are separated from internal
woody septa (Walnusscheide)®.

Flaking: Cleaned seed meat is rolled through a set of manually driven, smooth-surfaced

0.25 _ 4

stone or cast-iron rollers'’. The gap is set to produce flakes between

0.35mm

thick". This rolling shears the cell walls and exposes the internal lipid bodies,
while preserving macroscopic drainage pathways for fluid escape under compression®.

Conditioning Thermodynamics: Roasting and Viscosity

Flaked seed meal requires controlled thermodynamic conditioning before pressing®. Heating
accomplishes three vital structural tasks:

1.

Protein Denaturation: Thermal energy denatures protective oleosin membranes,
allowing fine oil droplets to coalesce into continuous liquid pools”. It also makes the
parenchymal cell walls brittle, reducing the elasticity of the solid matrix and facilitating
fracture under compressive strain.

Moisture Flashing: Internal trace water vaporizes, producing micro-pressures that crack
surviving cell walls from within®.

Viscosity Reduction: Fluid mechanics indicate that vegetable oil dynamic viscosity (77 )
falls exponentially as temperature increases, governed by the Andrade relationship:

B
In(n) = A+ —
(m) T
Where A is an empirical fluid constant and b= Ea/ R represents the activation

energy of flow divided by the gas constant'’. Warming meal from ambient temperature (



[0} Q
15°C ) to 75°C reduces oil viscosity by more than 70%, facilitating Darcy flow through
the microscopic pore networks of the pressed cake'.
For culinary table oils requiring high antioxidant retention and light flavors, seed temperatures

38°C and 42°C

(cold-pressed parameters)?. When pressing for

85 — 105°

must stay strictly between

maximum caloric yield, meal can be roasted to C 2. Heavy cast-iron plates

70 — 80°C

preheated in hearth embers to are inserted into the press trough adjacent to the
seed packets to prevent cold press timbers from chilling the meal and increasing oil viscosity”.

Wedge Statics and the Self-Locking Boundary Condition

The horizontal compressive force (W ) delivered by the falling stamper's vertical impact (P )is
dictated by static equilibrium?:

Pew 21, cosa + (1 — p?) sina

cos o — 2 sin o

Where @ is the wedge half-angle and Hs is the coefficient of static friction between the
sliding wood faces?.

arctan pu, 2

A vital requirement of wedge design is the self-locking angle of friction ((’b -
The wedge remains securely locked in position only if a<e 2, While dry oak sliding on oak

~ ~ ]
features s 0.62 (qb ~ 318 ), pressing seeds introduces expressed oil across all
wooden surfaces?. Vegetable oils act as boundary lubricants, reducing the friction coefficient

ps = 0.35 —

of hardwood interfaces to 0.39 2. Under continuous oil lubrication:

Plubricated — arctan(0.35) ~ 19.2°

> 19.2° . .
If a driving wedge is shaped with a half-angle a=19.2 , the elastic springback of the

compacted seed cake will violently eject the wedge upward once the vertical stamper lifts®. To
ensure a dependable safety factor against operational shock and vibration, the driving wedge

a = 10° 12°
a

half-angle must be engineered strictly between nd (a total inclusive taper of

20° to 24° 2,
Terzaghi Consolidation and Operational Dwell Cycles



Liquid expression from porous seed matrices follows Terzaghi's consolidation theory and Biot's

. o . . ag,. .
poroelasticity principles'. Total applied mechanical stress () is shared between effective
!
o . . .
stress (~ ) carried by the solid seed cell skeleton and pore fluid pressure

liquid oil'’:

('u,) borne by the

c=0 +u

The dissipation of pore fluid pressure over time () and cake thickness (z) is governed by the
one-dimensional consolidation equation:

ou_ 0%
ot U O22

Where Cy is the consolidation coefficient, directly proportional to cake permeability (k) and
inversely proportional to oil viscosity ().

As oil drains through the filtration layers, cake void ratio (e ) collapses, causing permeability to
drop substantially'. Striking the wedge continuously without pauses crushes the timber
without releasing additional oil>. The operator must follow a structured pressing sequence:

10°

1. Initial Seating: 20 to 30 moderate blows drive the
establishing fluid pressure’.

2. Primary Dwell Cycle: The press is held under full static load for 3 to 5 minutes, allowing
viscous oil to flow through the porous cake®.

3. Secondary Drive: As cake volume contracts, 15 to 20 firm blows re-establish maximum

wedge down, purging air and

internal pressure (15 — )%
4. Final Dwell Cycle: The press is held under load for 5 to 8 minutes until oil drainage
2
ceases”.

5. Releasing Blow: The primary stamper is lifted, and a secondary stamper strikes the
inverted releasing wedge, collapsing the horizontal assembly, releasing static strain, and
freeing the compacted cake discs?.

Filtration Membrane Construction
Conditioned meal is packed into double-layer filter assemblies?. The inner envelope consists of

2
unbleached linen or cotton canvas duck (450 — 9530 g/m )?. The outer envelope is a heavy
horsehair mat (Presshaarmatte), hand-woven from equine tail hair and bound with leather



straps®. This horsehair exterior contains the extreme lateral bursting stresses generated in the
trough, while its open pores allow clear oil to flow freely into the wooden collection pans

below?.

Crop
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Lipid Biochemistry, Food Safety, and Fine-Dining
Culinary Utilization

Cold-expressed plant lipids consist of triacylglycerols along with minor fractions of free fatty
acids, mono- and diacylglycerols, phosphatides, phytosterols, tocopherols, and volatile
aromatic terpenes. In fine-dining cookery, these oils are treated as delicate finishing fats, stable
emulsion bases, and preservation mediums, each with specific biochemical constraints.
Autoxidation Pathways and Clarification Racking

The susceptibility of an oil to autoxidation depends on its fatty acid unsaturation, measured by
its lodine Value (IV):

C18:1lcis—9 ) oxidizes relatively slowly.
(018 : 2cis — 9,12

e Monounsaturated Oleic Acid (

e Polyunsaturated Linoleic Acid ) oxidizes roughly 10 to 40 times

faster than oleic acid.

e Alpha-Linolenic Acid (ALA, C18: 3cis — 9,12,15 ), containing three conjugated
double bonds with labile bis-allylic methylene carbons, oxidizes 100 to 200 times faster

than oleic acid.
Raw, unrefined oil from the wedge press contains suspended cellular fragments, water

droplets, and mucilaginous gums'. If left unclarified, native seed enzymes and environmental

yeasts trigger rapid lipolytic breakdown'”.
e Gravity Sedimentation (Racking): Crude pressed oil is transferred to tall,

. ]
narrow-necked glazed stoneware jars (Setzkriige) and held in a cold cellar (8 12°C )
for 10 to 14 days. Gravitational settling draws suspended seed particles, cellular debris,

and heavy gums to the bottom.
e Clarification Decanting: The clear surface oil is siphoned off the sediment using curved
copper or glass racking tubes into dry stoneware bottles. Bottles are filled to within

lem of the rim to minimize oxygen contact, corked, and sealed with molten beeswax.

Toxicological Hazards and Antinutritional Compounds
Maintaining food safety requires strict management of endogenous toxins:

1. Erucic Acid (022 tlcis—13 ): Found in high concentrations (40% to 50% of total
fatty acids) in older landrace Brassica napus and Brassica rapa**. Dietary erucic acid



causes myocardial lipidosis (lipid droplet deposition in heart muscle tissue) and impaired
myocardial contractility. European Union food safety standards mandate that erucic acid

in culinary oils must not exceed 20.0g/kg (2'0% ) of total fatty acids. The
community must isolate low-erucic "00" cultivars (such as 'Bienvenue' or 'Bristol’) from

legacy brassicas, maintaining a spatial separation of at least 1,000 meters .
Traditional high-erucic rapeseed should be restricted to lamp fuel, timber preservative,
or press lubrication.

2. Glucosinolates: Characteristic sulfur metabolites of the Brassicaceae””. When seed cells

are crushed with water present, endogenous myrosinase (ﬁ -thioglucoside
glucohydrolase) enzymes break down glucosinolates into toxic isothiocyanates, nitriles,
and goitrogens®. Goitrogens block iodine uptake in the thyroid, depressing metabolic
rates. Because intact glucosinolates are water-soluble polar compounds, they partition
into the press cake rather than the pure oil**. Careful racking ensures the culinary oil
remains free of meal particles carrying these compounds®.

3. Cyanogenic Glycosides in Linseed: Raw flaxseed contains significant levels (

100 — 300 mg HCN equivalents/kg ) of cyanogenic glycosides,

predominantly linamarin, lotaustralin, linustatin, and neolinustatin®®. When seeds are
crushed, endogenous linamarase enzymes hydrolyze these glycosides into acetone

cyanohydrin, which breaks down into toxic hydrogen cyanide (HCN )*. However,
cyanogenic glycosides and linamarase enzymes are water-soluble macromolecules and
are insoluble in non-polar triglycerides*. Clean, properly racked linseed oil contains no

HCN

cyanogenic glycosides or active ; the toxic payload remains entirely within the
solid press cake*.

o Press Cake Detoxification Protocol: To render linseed press cake safe for human
consumption (such as Spreewald Mhlenbrot flour) or livestock feed, the cake must be

1:3 30°C for 12 to 18 hours'"". This

HCN .6

crushed and mixed with water ( weight ratio) at

hydration allows native linamarase to cleave the glycosides, releasing gaseous

> 85 — 100°C

The mixture is then subjected to a rolling boil ( ) in an open iron pot for

(o]
30 to 45 minutes™. Because hydrogen cyanide has a boiling point of 25.6°C
vaporizes safely into the outdoor air, while the heating denatures all remaining
enzymes“.

, the toxin

Oil Type Dominant Smoke Point Oxidative Culinary
Fatty Acids (Cold-Pressed = Shelf-Life Profile and



Winter
Rapeseed
(00)

Turnip Rape/

Riibsen

Oil Sunflower

Linseed / Flax

Hemp Seed

62% Oleic (
C].S . );
207 Linoleic (
C].8 . ); 9%

ALA(CIS . )

58% Oleic:
22% Linoleic;
107% LA

65% Linoleic;
22% Oleic;

< ALA

557% ALA (
C18: .
187 Oleic;
157 Linoleic™

567% Linoleic;
20% aLa;

3% cLa

175 —

165 —

160 —

105 —

(DO NOT
HEAT)

110 —

(DO NOT
HEAT)

9 —
(cool & dark)

3
(keep
refrigerated)'

2 —

(dark ceramic)

Table Use

Buttery, mild
nutty flavor;
universal
cooking base,
cold sauces,
light sauteing.

Fresh cabbage
aroma; suited
to root
vegetable
braises,
pickles, and
slaws.

Clean, light
seed flavor;
excellent base
for egg-yolk
mayonnaise
and shallow

frying.

Deep nutty
taste; cold
dressing for
hot
Pellkartoffeln,
quark, and
warm rye
bread'.

Vivid herbal
green; grassy,
nutty flavor;
finishing oil for
roast venison,



poached pike,
lentils.

Camelina 38% ALA: 145 — 12 — Aromatic
' mustard-green
18% Gondoic (high s finish; stable
(C20: . ~tocopherols)®? | table oil for
autumn
17% Linoleic® mushroom
sautéing and
dressings.
Persian 60% |inoleic: 150 — 3 Rich, roasted
Walnut ' nutmeat finish;
18% Oleic; pairs with
12% ALA bitter chicory,
poached
pears, and
goat curd.
European 78% Oleic ( 160 — 10 — Fine praline
Hazelnut aroma; baking,
C18: ), (low . sweet
unsaturation) .
12% Linoleic: emulsions,
delicate
< ALA poultry
dressings,
trout finishing.

Quantitative Modeling: Subsistence Acreage and
Community Scaling

Agronomic planning must accommodate two operational scales:

1. The Household Unit (4 Adults): Requiring 40 kg of pure edible vegetable oil per year'®.
Animal fats (lard from two pigs, rendered suet, and goat butterfat) furnish the remaining

90 to 100 kg of the household’s annual dietary lipid requirement (130 — 140kg
total lipid pool, delivering roughly 30% of daily calories)™.
. . . - i . 3,000kg .
2. The Agrarian Micro-Community (300 Individuals): Requiring of culinary

10 kg

vegetable oil annually ( per capita), complemented by community livestock fats.



Household Cultivation Footprint (4 Persons)

To hedge against drought-induced crop failures on Arenosols, the household diversifies its oll
cropping across three complementary plants: Camelina (drought/pest insurance), Sunflower
(caloric density), and Linseed (traditional finishing oil)".

Performance metrics on 25-40 Bodenpunkte sands under manual cultivation:

= 1,200kg/ha = 38%

e Camelina: Seedyield ; seed oil content ~ ; wedge press

efficiency 70% 5. Qil expressed per kg seed 0.266 kg . Pure oil yield
= 319.2kg/ha

= 1,400 kg/ha

e Sunflower: Dehulled seed yield

= 42%

; oil content ; press

efficiency — 727% 7. Oil expressed per kg seed 0.302kg . Pure oil yield
= 422.8kg/ha

40%

; oil content ; press efficiency

= 900kg/ha

e Linseed: Clean seedyield

= 68% %, Oil expressed per kg seed = 0.272kg . Pure oil yield =244.8 kg/ha .
40 kg

To harvest of net oil, the household cultivates:

2
0.05 ha (500 m ) yielding 15.96 kg
2
e Sunflower Plot: 0.04 ha (400 m ) yielding 16.91kg
0.04 ha

2
(400m ) yielding 9.79kg

e Camelina Plot: oil.

oil.

e Linseed Plot: oil.

2
Total Net Cropped Area: U-13 hs (1,300 m%)
Resilience Buffer Allocation: Adding a 10% seed-saving retention, a 5% cleaning loss,
and a 35% climate buffer against summer drought establishes a gross household

2
footprint of 0-20 ha (2,000 m%ys 1y corresponds precisely to the 0.2-hectare
rotational block within the autarkic 1.5-hectare family farm system'.

Micro-Community Cultivation Footprint (300 Persons)

3,000 kg

For 300 people requiring of culinary oil, oilseed cultivation forms one block within

75 hectares

a 6-year rotational cycle across of arable Arenosol land'. One

12.50-hectare
4.00 ha

Camelina: Sown on the lightest, sandiest tracts (20-25 Bodenpunkte). Clean

= 4,800kg =1,276kg &

; pure oil expressed

block is planted to oilseeds each year:

seed yield
3.50 ha

Oil Sunflower: Sown on deeper loamy sands following winter rye. Clean seed



yield — 4,900 kg : pure oil expressed 1,479kg 2

° 2.50 ha Linseed: Sown on low-lying moist fields. Clean seed yield =2,250kg ;
pure oil expressed = 612kg 3,
2.50 ha . . 1 :

° Winter 00-Rapeseed: Sown after manured early potatoes'. Clean seed yield

= 3,750 kg

; pure oil expressed

=1,080kg

e Total Community Seed Harvest: 12.50 ha produces

4,447kg

of crude pressed oil.

e Deducting a combined 15% margin for seed stock ( 10%) and decanting sediment (5%)

yields 3> 180 kg

of clear edible table oil, satisfying the 3,000 kg baseline while

providing a 26% safety cushion against severe regional droughts'®.

Operational Metric

Annual Table Oil
Requirement

Gross Seed Mass to Be
Pressed

Net Cropped Land Area

Gross Cropped Area (with
35% Climate Buffer + Seed
Stock)

Total Arable Estate
Dedicated to Crop
Rotation

Labor Hours: Soil Prep &
Sowing (Hand / Oxen)

Labor Hours:
Sickle/Scythe Harvesting

Household Scale (4
Persons)

40.0 kg
[cite: 18]

155.0 kg

0.13 ha (1,300 mg)

0.20 ha (2,000 mg)m

1.00 ha (5-year rotation)®

18.0 hours

24.0 hours

Micro-Community Scale
(300 Persons)

3,000.0 kg

11,500.0 kg

10.00 ha

12.50 ha

75.00 ha (6-year rotation)

450.0 hours

625.0 hours



Labor Hours: Flail 32.0 hours 800.0 hours

Threshing & Winnowing

[cite: 41, 42]
Labor Hours: Dehulling, 16.0 hours 400.0 hours
Flaking & Roasting
Labor Hours: Wedge 25.0 hours 575.0 hours
Press Extraction
Total Annual Labor Hours 115.0 hours 2, 850.0 hour:
Press Cake Byproduct 115.0 kg 8, 500.0 kg

Recovered

Nutritional and Metabolic Feeding Value of Press Cake

The defatted press cake (Olkuchen) represents 65% to 75% of the total seed weight processed
in the wedge press*°. Because mechanical extraction leaves 8% to 14% residual oil within the
cake, this byproduct provides both concentrated crude protein and dense metabolizable
energy for livestock rations®.

1.

Dairy Goats: The primary milk producers in the farm system'®. Feeding 200 to

350 g/ da,y of cold-pressed rapeseed or camelina cake per doe increases the energy
density of forage rations, raising milk yields by 12% to 18% and boosting fat-corrected
milk solids for hard cheese production'®.

Swine: Swine need complete amino acid profiles with adequate lysine, methionine, and
threonine®*. Sunflower and hemp cakes can supply up to 15% of the daily ration for
growing and finishing pigs®°. Rapeseed cake must be limited to 5% to 8% in finishing diets
to prevent unsaturated lipids from softening the lard and to avoid liver stress from trace
glucosinolates®. Linseed cake must be boiled before feeding to volatilize hydrogen
cyanide®.

Poultry (Laying Hens): Hens efficiently convert oil cake into eggs, which provide
essential zinc and selenium'®. Camelina and boiled linseed cakes fed at 5% to 8% of the
diet enrich egg yolks with anti-inflammatory omega-3 fatty acids**. However, feeding
raw rapeseed meal to brown-egg laying hens carrying the mutant FMO3 gene must be
avoided; gut bacteria metabolize seed sinapine into trimethylamine (TMA), imparting a
fishy odor to the eggs.

Press Crude Residu Crude Rumina Swine Max Feedin
Cake Protein al Oil Fiber nt ME ME Safe g



Source (»DM) (%DM) (%DM) (MJ/kg (MJ/kg Inclusi Directi

DM) DM) on Rate vesé&
Antinut
ritional
Factors
00-Rap 39 — 10 — 11 — 12.8 11.5 Goats: Glucosi
Zzekzd [cite: [cite: [cite: 20% ; ?olates
45] 45] 45] Pigs:
8%.  °
Poultry: ) .
Restrict
5% in swine
[cite: finishin
45] g
rations”
5-
Sunflo 34 — 11 — 14 — 12.2 10.8 Goats: Low
‘gaeI:e [cite: [cite: [cite: 25% ; ZZE e
(Dehull | ! 45] 45] Pigs: methio
ed) 15%; nine.
Poultry: Excellen
10% t, safe
feed
without
antinutr
itional
risks.
Linsee 31 — 9 — 8 — 13.5 12.1 Goats: High
d Cake [cite: [cite: [cite: 10%, ZZ}?:OQ
45] 45] 45] Pigs: -
glycosi
10%; des (
Poultry: 150 —
8% ). Must
[cite: be

45, 56] boiled



Hemp
Seed
Cake

Cameli
na
Cake

Walnut
/
Hazeln
ut Cake

30 —

[cite:
45]

33 —

[cite:
45, 51]

22 —

9 _—
[cite:
45]

11 —

[cite:
45, 51]

12 —

24 —

[cite:
45]

10 —

[cite:
45, 51]

10.5

13.2

[cite:
51]

14.5

8.8

11.8

[cite:
45]

13.5

Goats:
20%.
Pigs:
8%.

Poultry:

5%

[cite:
45]

Goats:
15%.
Pigs:
5%.

Poultry:

8%

[cite:
44, 55]

Goats:
15%.
Pigs:

15%.

Poultry:

15%

for 30
min
before

feeding
46_

High
woody
fiber.
Excellen
t goat
ration;
low
digestib
ility for
young
weaner

pigs™.

Glucosi
nolates

(
25 —
).

Increas
es
tissue
n-3;
restrict
in swine
to keep
lard
firm*4.
High
tannins
and
polyphe
nols.
Palatabl
e



conditio
ning

feed for
breedin
g stock.

Operational Failure Modes, Diagnostic Detection, and
Safety Hazards

Three Most Common Operational Failure Modes
1. Dynamic Loss of Wedge Self-Locking (Kinetic Wedge Ejection)

The static equilibrium of the wedge mechanism requires that the taper half-angle a remain

(qb = arctan p, 2

strictly less than the friction angle . As expression proceeds, expressed oil

s 0.62 0.35

coats all contacting timber faces, driving down from

(o]
taper was planed too steep (a > 19 ), or if repetitive stamper pounding mushrooms the top

of the wedge, the normal reactive force from the compressed seed cake exceeds the resisting
friction vector?.

The operator detects this condition when the driving wedge bounces upward following
stamper impacts rather than remaining locked in place, accompanied by high-pitched timber
groaning.

The operator must immediately back out the wedge using the releasing stamper?. The driving

wedge faces must be re-planed to a true 10° — 12° angle’. Powdered pine rosin
(Kolophonium) or fine dry quartz sand must be dusted across the contacting faces to restore
boundary friction before resuming expression.

2. Hydrolytic and Oxidative Rancidity (Free Fatty Acid Spikes)

If seed crops are harvested wet (> 14% moisture), stored in humid structures, or rolled and
left unpressed for extended periods, native seed lipases hydrolyze triglycerides into free fatty
acids'. Free linoleic and linolenic acids rapidly oxidize into unstable hydroperoxides (LOOH),
which subsequently split into volatile aldehydes (hexanals, decadienals) that lower smoke
points and cause off-flavors.

The oil develops a distinct acrid sensation at the back of the throat (Kratzigkeit) and an odor of

SmL

to roughly . If the wedge

of oil with

KOH

damp cardboard or oil paint'’. The Acid Value (AV) can be tested by shaking
15 mL 0.1M

of warm, neutral 95% ethanol and titrating with =~ potassium hydroxide (
) lye, using red cabbage anthocyanin as a visual indicator. An Acid Value exceeding

4.0mg KOH/g (> 2% FFA) renders the oil unfit for the table, requiring diversion to soap



making or lamp oil.

This failure is prevented by immediate post-harvest drying to below 8% moisture?. Crushed
meal must be pressed immediately after flaking, and fresh oil should be cellared below 12°C
to allow sediment to settle cleanly?.

3. Cake Permeability Blindness (Filter Blinding and Capillary Pore Collapse)
Terzaghi consolidation indicates that oil expression depends on the void ratio (e ) and

permeability (k) of the collapsing seed mass". If meal is pressed too wet (> 11% moisture)
or driven with fast, continuous stamper strikes without dwell periods, the seed particles
deform plastically?. Fine meal particles migrate into the pores of the canvas bags, forming an
impermeable, compacted crust across the filter face®.

The driving wedge refuses to advance despite heavy stamper blows, yet oil discharge stops
completely. The canvas envelopes bulge under internal pressure, and the wooden spacer
blocks make a sharp cracking sound under impact without expressing oil*.

The operator must stop pressing and disengage the driving wedge using the release
mechanism?. The blinded canvas filters must be stripped and washed. To restore drainage, the

flaking roller gap should be widened slightly to 0.35 — 0.45 mm ,and 5% to 8% coarse, dry

hulls (e.g., sunflower hulls) should be mixed into the meal to serve as porous drainage channels
during compression'’.

Plainly Stated Safety Hazards

1. Spontaneous Combustion of Drying Oil Residues

High-iodine drying oils—specifically Linseed (IV 175-200), Camelina (IV 135-160), Walnut (IV
140-150), and Hemp (IV 140-160)—undergo rapid, exothermic oxidation when exposed to
atmospheric oxygen®’. Polyunsaturated fatty acids react with air, releasing steady thermal
energy”.

When these oils coat porous materials with high surface areas—such as linen cleaning rags,
canvas filter envelopes, dry press cake flour, or fine sawdust—the material insulates the interior
of the pile®”. Heat generated by autoxidation cannot dissipate by convection, causing internal

> 250°C ), producing

temperatures to rise above the ignition threshold of dry cellulose (
open flames without an external ignition source™.

All textiles, canvas envelopes, and rags contaminated with linseed, camelina, walnut, or hemp
oil must never be balled up or discarded in timber bins. All oily fabrics must be submerged in
an iron water kettle immediately after use, or hung flat on exterior masonry walls to cure safely
in the air. The oil mill must be swept daily; fine organic flour mixed with atomized drying oils
creates severe dust-explosion hazards in confined timber rooms.

2. Kinetic Projectile and Structural Timber Rupture

The wedge press converts up to 1,765 Joules of vertical energy per drop from a 150 kg
stamper into hundreds of kilonewtons of lateral force?. If parts become misaligned, or if



wedges are struck while friction-locked at incorrect angles, timbers can split along the grain (

fo ) or crush perpendicular to the fibers (fc,go )’. A misaligned or overly lubricated wedge can
shoot upward out of the mortise like a projectile, presenting a fatal impact hazard?.

Operators must never stand directly over the open press trough or reach across driving
wedges while stampers are running® The main base log must be examined weekly for checking
or grain splitting flanking the mortise cavity; the beam must be bound externally with
shrink-fitted wrought-iron hoops to counter transverse tension stresses’. All moving wedges,
spacer blocks, and stampers must be shaped exclusively from seasoned European Hornbeam
(Carpinus betulus) to provide high impact fracture toughness®.

3. Hydrogen Cyanide (I_ICN ) Gas Inhalation During Meal Detoxification
During the soaking, mashing, and boiling of linseed press cake, native linamarase enzymes

break down cyanogenic glycosides, liberating free hydrogen cyanide ( has a

o o
boiling point of just 25.6°C (78 E ); when mixed with warm water or boiled, it escapes as an
invisible, toxic gas with an odor of bitter almonds“. Inhaled hydrogen cyanide blocks cellular
respiration by binding to cytochrome c oxidase, leading to dizziness, collapse, and asphyxiation.
Mashing and boiling of linseed press cake must never take place in enclosed rooms,
basements, or unventilated spaces*. Detoxification must be carried out outdoors or under a
high-draft masonry chimney*. Workers boiling the mash must stand upwind of steam vents to
avoid inhaling vapors during the first 20 minutes of heating™.

Agronomic Integration and Culinary Autarky

On the sandy Arenosols of Berlin-Brandenburg, lipid autarky is achievable through an
interconnected agroecological system rather than isolated single-crop farming.

Cruciferous rapes and turnip rapes supply the baseline volumes of high-smoke-point,
oleic-rich oils needed for sautéing and hot cookery, provided 6-year rotational gaps and spatial
isolation protect crops against clubroot and erucic acid cross-pollination’. Sunflowers, with
deep taproots that mine water and potassium from deep sand horizons, furnish clean culinary
oils for hot cooking and stable emulsions while returning valuable organic matter to the soil'.
Linseed sustains regional culinary heritage, providing the cold finishing oil that elevates boiled
potatoes and curd cheese to civilized gastronomic status, while requiring minimal processing
heat to protect its sensitive omega-3 fatty acids'".

Camelina sativa serves as the agrotechnological cornerstone, yielding stable, omega-3-rich
table oil on marginal 20-point sands that resist flea beetles and spring droughts without
requiring agrochemicals®.

As these annual cropping systems mature, permanent agroforestry borders of late-leafing
walnuts and cold-hardy hazelnuts expand along field perimeters, providing concentrated tree
lipids that require no annual field preparation while buffering open cropland against wind
erosion'.

Expressed through the applied physics of a hornbeam wedge press, these crops supply clear



oils for the civilized table, while their residual high-protein press cakes nourish the dairy goats,
swine, and poultry that complete the farm's closed nutrient cycle®. By linking historic North
German husbandry with mechanical physics and lipid biochemistry, the self-sufficient
household and expanding community achieve complete independence in food oils, securing
both caloric survival and an enduring culinary culture.
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