A Comprehensive Botanical and
Ethnobotanical Guide to Wild Edibles
and Medicinal Roots in the

Berlin-Brandenburg Region

1. The Legislative and Ecological Frameworks
Governing Botanical Foraging

The extraction of wild plant materials in the Berlin and Brandenburg regions is mediated by a
complex matrix of federal conservation laws, state-specific ecological directives, and precise
seasonal restrictions. Understanding this legal architecture is an absolute prerequisite for any
botanical, ethnobotanical, or culinary foraging endeavor, ensuring that human utilization does
not compromise regional biodiversity or violate property and conservation statutes.

1.1 The Federal Hand Bouquet Rule (HandstrauBregelung)

At the federal level, the fundamental legislation governing the interaction with wild flora is the
Bundesnaturschutzgesetz (BNatSchG), particularly § 39. The baseline legal stance, as
articulated in § 39 Abs. 1 BNatSchG, is that it is strictly prohibited to remove wild plants from
their natural locations without reasonable cause or to devastate their populations'. However,
the law provides a vital exemption for non-commercial, personal foraging known as the
"HandstrauBregelung" (hand bouquet rule). Defined under § 39 Abs. 3 BNatSchG, this provision
permits individuals to carefully harvest small quantities of wild flowers, grasses, ferns, mosses,
lichens, fruits, fungi, and tea or medicinal herbs for personal use (“Eigenbedarf") from areas
that are generally accessible to the public and not subject to specific protective designations’'.
The concept of a "small quantity” is a qualitative legal standard, generally interpreted as an
amount that can be reasonably held between the thumb and index finger, while for berries or
mushrooms, it translates to a modest basket intended exclusively for the immediate personal
consumption of the forager and their household'. The legislation explicitly excludes any
commercial harvesting of forest products. Individuals intending to harvest wild plants, fungi, or
wood for commercial sale, or in volumes exceeding the personal use threshold, must obtain the
explicit consent of the landowner and a collection permit (such as a "Holzsammelschein") from
the lower nature conservation authority’.

1.2 The Absolute Prohibition on Root Extraction and Woody Plants

A critical limitation of the HandstrauBregelung is its strict boundary regarding the physical
integrity of the plant organism and its surrounding soil matrix. The exemption applies solely to
the aerial parts of herbaceous plants. It does not permit the uprooting of plants, as the
harvesting of roots, bulbs, or tubers inevitably results in the death of the specimen and
significantly disrupts the ecosystem?®. Consequently, the extraction of valuable medicinal
roots—such as chicory, dandelion, or horseradish—is explicitly excluded from the general



foraging exemption®. The extraction or severe pruning of verwooded plants, including trees
and shrubs, is similarly prohibited®.

From a legal perspective, every plant, including its subterranean structures, is the property of
the respective landowner. Removing a root without explicit authorization from the landowner
(whether a private entity or the state forestry commission) constitutes theft and property
damage under the Strafgesetzbuch (Criminal Code)°. Fines for such violations, especially within
protected zones or involving protected species, can escalate dramatically, theoretically
reaching up to €50,000 for severe infractions under the BNatSchG'.

1.3 State Conservation Laws and Protected Species (BArtSchV)
Geographic zoning plays a definitive role in the legality of foraging. The HandstrauBregelung is
nullified on agricultural lands, which are heavily managed and frequently subject to the
application of pesticides and herbicides, as well as on private, fenced properties’. In the states
of Berlin and Brandenburg, foraging is unequivocally banned within Naturschutzgebiete (Nature
Reserves), National Parks, and the core zones of Biosphere Reserves, such as the Spreewald or
Schorfheide-Chorin’. Furthermore, the Berliner Naturschutzgesetz (NatSchG Bln) emphasizes
the protection of a "Biotopverbund" (habitat network), aiming to secure at least 10% of the
state's surface area to ensure the regenerative capacity of natural goods and to prevent soil
erosion'®.

The protection status of specific plant species supersedes all general foraging rights. Species
listed under the Bundesartenschutzverordnung (BArtSchV) or the European Habitats Directive
(FFH) as specially or strictly protected may not be damaged, picked, or collected under any
circumstances'. Regional variations in these lists are of paramount importance. For example,
while wild garlic (Allium ursinum) is relatively abundant and freely foraged in southern Germany,
it is categorized as highly endangered on the Rote Liste (Red List) for the state of Brandenburg
(Category 1)". Consequently, harvesting Allium ursinum in the wild in Brandenburg is strictly
forbidden to protect the fragile, fragmented populations'.

1.4 Seasonal Protections for Avian and Terrestrial Wildlife

Both state and federal laws impose stringent seasonal restrictions designed to protect the
breeding and nesting habitats of wildlife. Under § 39 Abs. 5 Nr. 2 BNatSchG and corresponding
sections of the Berliner Naturschutzgesetz, it is strictly prohibited to prune, fell, clear, or
destroy hedges, living fences, bushes, and other woody vegetation between March 1st and
September 30th®. While these statutes primarily regulate arboriculture and landscaping, they
underscore the acute ecological sensitivity of the spring and summer months, mandating a
respectful and non-disruptive approach from foragers navigating forest edges and
understories during the peak breeding season®.

2. Environmental Toxicology and Zoonotic Risks in
Urban Foraging

The geographical layout of Berlin and Brandenburg—where dense urban infrastructure
intimately interfaces with extensive forests, lakes, and ruderal wastelands—offers unparalleled
foraging access. However, this peri-urban environment presents specific toxicological and



parasitological vectors that must be systematically managed by anyone consuming wild flora.
2.1 Heavy Metal Bioaccumulation in Urban and Ruderal Soils

Urban soils frequently act as sinks for elevated levels of heavy metals (HMs) and metalloids,
driven by historical industrial activities, vehicular emissions (including tire abrasion and fuel
additives), and construction debris'’. Common urban soil pollutants include lead (Pb), zinc (Zn),
copper (Cu), cadmium (Cd), and chromium (Cr)%.

Plants exhibit varying, species-specific capacities for phytoextraction and bioaccumulation.
Ruderal species that are ubiquitous in Berlin, such as dandelion (Taraxacum officinale), stinging
nettle (Urtica dioica), and ribwort plantain (Plantago lanceolata), possess highly adaptable root
systems capable of absorbing heavy metals from contaminated matrices?'. The distribution of
these heavy metals within the plant anatomy is not uniform. For instance, elements like
cadmium, copper, and nickel preferentially accumulate in the foliar tissues of herbaceous
plants, whereas chromium often concentrates in the floral structures?'. Conversely, lead tends
to be sequestered in the root system and lower stalks due to its low mobility within the plant's
vascular tissue?.

The chronic ingestion of heavy metals via the food web poses severe health risks to humans,
inducing oxidative stress and contributing to neurological, cardiovascular, and renal
pathologies”. Therefore, foraging in close proximity to high-traffic arteries, former industrial
brownfields, or railway corridors is highly discouraged?. Identifying uncontaminated rural or
deeply forested collection sites is an essential prerequisite for the safe, long-term consumption
of wild herbs and roots®.

2.2 Zoonotic Risks: Echinococcus multilocularis (Alveolar

Echinococcosis)

A paramount biological risk in Central European foraging is the potential exposure to the
microscopic eggs of the fox tapeworm (Echinococcus multilocularis), the causative agent of
alveolar echinococcosis in humans?. The adult tapeworm, measuring a mere two to six
millimeters, resides in the small intestine of its definitive hosts—predominantly the red fox
(Vulpes vulpes), which maintains a robust population density in Berlin's urban spaces, as well as
raccoon dogs, and occasionally domestic dogs and felines®.

These definitive hosts excrete tapeworm proglottids, each containing hundreds of eggs, into
the environment via their feces. These eggs exhibit extreme environmental resilience, surviving
for up to 190 days in the soil and remaining viable through extreme winter temperatures®.
Humans act as aberrant intermediate hosts (Fehlzwischenwirt) if they accidentally ingest the
eggs via contaminated soil, low-hanging wild berries, or low-growing herbs such as wild garlic
or ground ivy®.

Upon ingestion, the eggs hatch in the human gastrointestinal tract. The released larvae
penetrate the intestinal mucosa and migrate via the portal vein primarily to the liver (affected in
98% of cases), where they proliferate slowly in a tumor-like, infiltrative manner®. The
incubation period is remarkably prolonged, often ranging from 10 to 15 years before the onset
of clinical symptoms, which include cholestasis (manifesting as jaundice), abdominal pain,



portal hypertension, and hepatomegaly?’. Unbehandelt, the disease is progressive and highly
lethal due to severe hepatic destruction?.

According to the Robert Koch Institute (RKI), the absolute number of cases is relatively
low—approximately 41 reported cases in Germany in 2022—but the severity of the disease
demands rigorous prophylactic measures”’. Demographic analyses indicate that agricultural
workers (representing 21.9% of cases), outdoor professionals, and pet owners (70% of cases)
bear the highest risk burden?.

To mitigate the risk of E. multilocularis, wild-foraged herbs and berries collected near the
ground must be meticulously washed. However, washing alone is insufficient to guarantee the
removal of the highly adhesive eggs?. The only definitive method to destroy the eggs is
thermal processing. Cooking or baking wild edibles at temperatures between 70°C and 80°C
for at least five minutes ensures the complete denaturation of the parasite?®. Conversely,
standard domestic freezing (-20°C) is entirely ineffective; the eggs maintain viability until
subjected to sustained temperatures of -80°C for several days, a threshold unreachable by
standard consumer appliances®.

3. Invasive Neophytes: Foraging as Conservation

While native plants are subject to strict conservation laws, the Berlin and Brandenburg regions
host several invasive neophytes. These non-native species often outcompete indigenous flora,
altering soil chemistry and shading out native understories. Strategically foraging these invasive
species presents a unique opportunity to harvest abundant culinary and medicinal resources
while actively participating in local ecological management.

3.1 Garlic Mustard (Alliaria petiolata)

Alliaria petiolata, known locally as Knoblauchsrauke, is a widespread biennial herb of the
Brassicaceae family*’. Originating in Eurasia, it has become a dominant force in forest
understories and edge habitats®. During its first year, the plant forms a basal rosette of dark
green, reniform (kidney-shaped) leaves. In its second year, it bolts rapidly, producing an erect
stem up to one meter in height, bearing alternate, deltoid to cordate leaves, and terminal
racemes of small, white, tetramerous flowers™®.

The distinctive ecological and culinary signature of A. petiolata relies on the
glucosinolate-myrosinase defense system, a defining biochemical characteristic of the
Brassicaceae order®”. The plant synthesizes the glucosinolate sinigrin, a secondary metabolite
derived from the amino acid methionine, which is stored safely within cellular vacuoles®. In
separate cellular compartments, the plant stores the hydrolytic enzyme myrosinase®®. When
the plant tissue is mechanically damaged—whether by insect herbivory or by a human crushing
the leaves—the enzyme and substrate mix*°. Myrosinase rapidly hydrolyzes sinigrin to produce
volatile degradation products, primarily allyl isothiocyanate (AITC), which imparts the sharp,
pungent, garlic-and-mustard aroma and flavor™®.

From an ecological perspective, these isothiocyanates exhibit potent allelopathic properties. A.
petiolata exudes these compounds into the surrounding soil, where they actively inhibit the
growth and colonization of ectomycorrhizal fungi®’. Because native tree seedlings and forest



flora depend heavily on these fungal symbioses for nutrient acquisition, the suppression of the
fungi allows garlic mustard to become a highly invasive competitor, creating monocultures in
the forest understory™.

Historically, garlic mustard was utilized extensively in folk medicine. The high concentrations of
isothiocyanates provide robust antibacterial and antiseptic qualities, making it a traditional
treatment for gangrene, putrid ulcers, and respiratory catarrh®. Internally, it acts as a
diaphoretic, expectorant, and mild vermifuge®.

For modern culinary applications, the plant is best utilized fresh and raw, as it is rich in vitamins
A, C, and E*. The myrosinase enzyme is highly sensitive to thermal degradation. While its
optimum catalytic activity occurs between 45°C and 55°C, the enzyme denatures rapidly at
temperatures exceeding 75°C*'. Cooking garlic mustard destroys the enzyme, preventing the
formation of AITC and causing the desirable pungent flavor to dissipate entirely, often leaving
behind a slightly bitter residual taste®.

3.2 Himalayan Balsam (Impatiens glandulifera) and Jerusalem

Artichoke (Helianthus tuberosus)

In the riparian zones and alluvial floodplains of Brandenburg, two other prominent neophytes
have established dense populations: Himalayan Balsam (Impatiens glandulifera) and Jerusalem
Artichoke or Topinambur (Helianthus tuberosus)™.

Impatiens glandulifera is an annual that grows rapidly to heights exceeding two meters,
producing large, orchid-like pink flowers. It spreads aggressively along waterways, displacing
native vegetation**. The seeds, which are propelled explosively from mature pods, possess a
nutty flavor and can be harvested in late summer.

Helianthus tuberosus, a member of the Asteraceae family, is a tall perennial that produces
bright yellow, sunflower-like blooms late in the season™. It propagates vigorously through
subterranean stoloniferous tubers*. These tubers, rich in the carbohydrate inulin, are highly
nutritious. While the extraction of roots is generally prohibited for native species, harvesting the
tubers of H. tuberosus where it has become invasive along riverbanks is often encouraged as a
method of population control, though foragers should still verify local regulations®.

4. Botanical Profiles: Key Native Herbs and Safe
Identification

Accurate botanical identification is the absolute cornerstone of safe foraging. The
morphological divergence between edible species and their highly toxic sympatric
counterparts can be remarkably subtle, necessitating a rigorous examination of leaf venation,
stem architecture, and floral morphology across the entire growing season.

4.1 Wild Garlic (Allium ursinum) and Its Lethal Lookalikes

Wild garlic, or Barlauch, is a bulbous herbaceous perennial of the Amaryllidaceae family, highly
prized for its culinary versatility and mild, alliaceous pungency. It thrives in nutrient-rich, moist,
calcareous deciduous woodlands and alluvial forests®’. The plant emerges in early spring,
producing elliptical to broadly lanceolate leaves, followed in May by terminal umbels of stark



white, star-shaped flowers with six tepals*’. As noted previously, the collection of this plant is
strictly prohibited in Brandenburg due to its Red List status, though it may be observed or
legally foraged in regions where populations are secure™.

The distinguishing botanical features of A. ursinum are critical for differentiation from toxic
species:

1. Leaf Venation: The leaves possess strictly parallel venation®.

2. Petiole Architecture: Each leaf features a distinct, discernible petiole (leaf stalk) that
connects directly to the subterranean bulb, meaning the leaves do not clasp a central
stem®’.

3. Abaxial Surface: The underside (abaxial surface) of the leaf is definitively matte,
distinguishing it from glossier counterparts®.

4. Aroma: The foliage emits a potent garlic scent due to sulfur-containing compounds
when bruised®,

4.1.1 The Danger of Olfactory Fatigue

While the garlic scent is a primary diagnostic tool, it poses a severe heuristic trap. After a
forager crushes a few A. ursinum leaves, their fingers become heavily coated in the essential
oils. Consequently, any subsequent plant handled by the forager will smell of garlic”. This
phenomenon of olfactory fatigue renders the smell test dangerously unreliable during
prolonged foraging sessions, making visual morphology the only secure method of continuous
identification®.

4.1.2 Toxic Sympatric Species

Wild garlic frequently shares its precise ecological niche with three highly toxic species,
emerging concurrently in the spring understory®’. A rigorous comparative analysis is essential.

Botanical Allium Convallaria Colchicum Arum
Feature ursinum (Wild majalis (Lily of = autumnale maculatum
Garlic - the Valley - (Autumn (Lords-and-La
Edible) Toxic) Crocus - dies - Toxic)
Lethal)
Toxic Principle = Safe/Edible*® Cardiac Colchicine; a Calcium
glycosides severe mitotic oxalate
(convallatoxin); = inhibitor, highly = raphides;
induces severe lethal evenin causes severe
cardiac small doses®’ mucosal
arrhythmias®’ irritation,
burning, and
swelling®
Leaf Individual Leaves Leaves emerge = Leaves emerge
leaves, each typically directly from individually but



Emergence

Venation

Pattern

Texture &
Underside

Floral
Structure

with its own
distinct stalk
growing from
the bulb®’

Parallel, with
veins widely
spaced”’

Soft and
pliable;
distinctly matte
on the abaxial
(under) side”’

White,
star-shaped
umbels
blooming
concurrently
with late
foliage®’

emerge in
pairs from a
rhizome,
tightly clasping
a central
pseudo-stem®’

Parallel, with a
very densely
packed, tight
nervature®’

Firm and
leathery;
glossy on both
the adaxial and
abaxial
surfaces”

White,
pendulous,
bell-shaped
flowers
arranged on a
raceme”’

4.2 Ground lvy (Glechoma hederacea)
Glechoma hederacea, commonly known as ground ivy or Gundermann, is a pervasive,
creeping perennial of the Lamiaceae (mint) family®'. It occupies a wide range of habitats across
the Berlin-Brandenburg area, thriving equally in shaded woodland margins, urban lawns, and
dense hedgerows®'. Morphologically, the plant is characterized by trailing, square stems that
root aggressively at the nodes (stolons) and opposite, reniform (kidney-shaped) to cordate
leaves with distinctively crenate (scalloped) margins®'. In the spring, it produces axillary whorls

the soilin a
tight rosette
formation,
lacking
individual
stalks®

Parallel,
forming a
relatively rigid,
stiff structure®

Fleshy, stiff,
and almost
rigid; glossy on
both surfaces®

Blooms in
autumn
(pinkish-purple
goblet shape),
not present
during spring
leaf
emergence®’

are distinctly
sagittate

(arrow-shaped
)47

Reticulate
(net-like) and
highly
irregular®’

Firm;
frequently
exhibits dark
maculations
(spots) on the
adaxial
surface,
though young
leaves may
lack spots®’

A distinct,
complex
spadix
enclosed by a
pale green,
hood-like
spathe®°

of zygomorphic, purplish-blue flowers marked with darker purple spots on the lower lip®'.
Phytochemically, ground ivy possesses an incredibly complex profile. It is rich in volatile oils
(including camphene, pinene, and pulegone), sesquiterpenes (such as glechomafuran),



flavonoids (quercetin, luteolin, apigenin), and significant concentrations of pentacyclic
triterpenic acids, notably ursolic acid and oleanolic acid™. It also contains robust levels of
phenolic acids, particularly rosmarinic acid, which imparts potent antioxidant and
anti-inflammatory properties®®. Recent biotechnological research has even utilized the high
concentration of bioactive reducing agents in G. hederacea extracts for the green synthesis of
Au/ZnO/Ag nanoparticles, highlighting its complex chemical utility®”.

Ethnobotanically, the synergy of astringent tannins and aromatic volatile oils makes G.
hederacea a classic European remedy for respiratory and digestive ailments®. It is historically
indicated for chronic bronchial catarrh, acting as a mild expectorant, decongestant, and
anticatarrhal agent®'. Furthermore, it has long-standing traditional applications for treating
tinnitus and middle-ear congestion®'. The bitter principles and volatile oils also confer
carminative properties, stimulating gastrointestinal secretions to alleviate dyspepsia and mild
gastritis®’. Due to the presence of pulegone—an essential oil component with potential hepatic
toxicity and abortifacient properties in massive doses—internal consumption is best kept to
moderate, therapeutic levels, and it is generally contraindicated during pregnancy®®.

4.3 Yarrow (Achillea millefolium)

Achillea millefolium, or Schafgarbe, is a ubiquitous rhizomatous perennial of the Asteraceae
family. It is immediately recognizable by its highly dissected, bipinnatifid, feathery leaves (the
source of the specific epithet millefolium, meaning "thousand leaves") and dense terminal
corymbs of small, white to pinkish capitula (flower heads)®’.

Yarrow possesses a highly robust pharmacological profile, featuring essential oils (rich in
proazulenes which convert to the anti-inflammatory compound chamazulene upon distillation),
sesquiterpene lactones, flavonoids, and astringent tannins®. The European Medicines Agency
(EMA) Committee on Herbal Medicinal Products (HMPC) has established a Community herbal
monograph recognizing its established traditional use for several primary indications:

1. Gastrointestinal Distress: Used as a bitter tonic for temporary loss of appetite and to
relieve mild, spasmodic gastrointestinal complaints, including bloating and flatulence®.

2. Gynecological Spasms: Efficacious as an antispasmodic in mitigating minor pelvic
cramps associated with menstrual periods®.

3. Dermatological Applications: Applied topically as an aqueous infusion for the
treatment of small, superficial wounds, utilizing its powerful astringent and mild
antiseptic properties to promote tissue coagulation®.

The standard posology for internal use typically involves infusing 1.5 to 4 grams of the
comminuted (finely cut) herb in 150-250 ml of boiling water, consumed up to four times daily®.
Individuals with known hypersensitivities to other members of the Asteraceae family should
exercise caution, as allergic cross-reactivity is well documented™.

4.4 Mugwort (Artemisia vulgaris)

Artemisia vulgaris (BeifuB) is a tall, robust perennial of the Asteraceae family, forming dense
stands in ruderal sites, railway embankments, and waste grounds throughout the urban
landscape of Berlin®°. It is identified by its deeply pinnatifid leaves, which are dark green and
glabrous on the adaxial surface but densely tomentose (covered in silvery-white hairs) on the



abaxial surface®'.

Mugwort is rich in volatile oils, particularly 1,8-cineole, camphor, and the bicyclic monoterpene
beta-thujone, as well as sesquiterpene lactones such as vulgarin®. Historically, it has been
employed in European herbalism as a powerful bitter tonic to stimulate gastric juices, bile flow,
and aid in the digestion of heavy, lipid-rich meals®*. Furthermore, it has a long-standing
ethnobotanical reputation as an emmenagogue, used to stimulate menstrual flow®.

However, the presence of thujone dictates caution; in high concentrations, thujone acts as a
neurotoxin and an abortifacient, meaning that extended internal use, or any use during
pregnancy, is strictly contraindicated®’. Additionally, mugwort pollen is a highly potent
aeroallergen and exhibits significant cross-reactivity with other pollens (notably sunflower
pollen) and certain food allergens, necessitating caution for atopically sensitive individuals
when handling the flowering tops®.

5. The Apiaceae Family: Navigating Edibility and
Lethality

The Apiaceae (formerly Umbelliferae) family represents one of the greatest challenges for the
botanical forager. This family contains some of the most esteemed wild edibles and culinary
herbs (such as wild carrot, caraway, and fennel), alongside some of the most virulently toxic
plants indigenous to the Northern Hemisphere®®. Foraging within this family demands
advanced botanical literacy, as the morphological boundaries between edible and lethal
species are notoriously narrow®®.

5.1 Safe and Edible Apiaceae

Ground Elder (Aegopodium podagraria): Known locally as Giersch, this plant is a highly
successful, often aggressive rhizomatous perennial that thrives in shaded gardens, parks, and
forest margins®®. It is recognizable by its ternate leaves (divided into three leaflets, which are
themselves often lobed or divided) and a distinctively triangular petiole cross-section®.
Ecologically, A. podagraria is highly adapted to understory light fluctuations. Interestingly, the
plant can accumulate significant levels of nitrates in its foliage, a factor influenced heavily by
leaf age and ambient shade®®. Culturally, it is an excellent, highly nutritious spinach substitute,
and its specific epithet reflects its historical medicinal use as a poultice to treat the painful joint
inflammation of gout (podagra)®’.

Wild Angelica (Angelica sylvestris and A. archangelica): These are monumental,
architectural biennial or perennial herbs found in damp meadows and riparian zones®’. They
feature large, bipinnate leaves with heavily inflated, sheathing leaf bases that wrap dramatically
around a stout, hollow, purplish or green stem’'. The entire plant is highly aromatic, and its roots
and candied stems hold historical significance in herbal medicine and traditional
confectionery®’.

5.2 Lethal Apiaceae Lookalikes

The identification of any edible Apiaceae species must invariably involve aggressively ruling out
the presence of three specific neurotoxic species, all of which share the compound umbel



structure and deeply dissected foliage typical of the family®®.

Botanical Feature

Toxic Principle

Mechanism of
Toxicity

Stem Morphology

Root/Rhizome
Structure

Conium
maculatum
(Poison Hemlock)

Piperidine alkaloids
(primarily Coniine)®®

Acts on nicotinic
acetylcholine
receptors, leading
to ascending
muscular paralysis
and eventual
respiratory failure.
Famously utilized
for the execution of
Socrates®®.

Glabrous (hairless),
hollow, and
prominently
marked with
distinctive purple
maculations
(blotches) on the
lower half®.

Produces a long,
white, fleshy
taproot®®.

Cicuta virosa
(Water Hemlock)

Polyacetylenes
(primarily
Cicutoxin)®®

Acts as a potent
noncompetitive
antagonist at the
GABA receptor in
the central nervous
system, causing
violent convulsions,
seizures, and rapid
death®®.

Stout, hollow,
typically green but
may be suffused
with a uniform
purple tint; critically,
it lacks the distinct
spots of C.
maculatum®®.

Features a highly
distinctive vertical
rhizome that is
internally divided
into hollow
chambers by
transverse septa;
exudes a yellow
toxic sap when
cut®.

Aethusa cynapium
(Fool's Parsley)

Polyacetylenes and
various alkaloids®®

Causes severe
gastrointestinal
distress, intense
burning of the
mouth and throat,
and neurological
impairment®®.

Glabrous, finely
grooved, often
exhibiting a slight
bluish bloom or
reddish tint at the
extreme base®.

Possesses a thin,
white taproot
strongly resembling
a small radish®®.



Aromatic Profile

Emits a highly
unpleasant, mousy
odor when the
foliage is crushed®.

Emits a parsnip or
carrot-like odor,
which is deceptively
pleasant and invites
accidental

Emits a nauseating,
somewhat
garlic-like odor
when crushed®.

ingestion®®.
Key Involucral Features short, Lacks main Possesses 3to 4
Bracts lanceolate bracts involucral bracts highly distinctive,
situated at the base = entirely, but elongated
of the main possesses bracteoles that
umbel. multi-leaved point sharply
involucels located downward, hanging
under the visibly below each
secondary secondary
umbellets®®. umbellet®®.

6. Medicinal Roots: Pharmacognosy, Biochemistry, and
Clinical Application

While it is imperative to reiterate that the unpermitted excavation of wild roots is ecologically
destructive and legally restricted by the HandstrauBregelung®, understanding the deep
pharmacognosy of regional roots is vital for botanical research. For individuals cultivating these
species or possessing appropriate land-use permissions, the harvest of these subterranean
structures yields powerful phytomedicines.

6.1 Horseradish (Armoracia rusticana)

Horseradish is a perennial crop of the Brassicaceae family, possessing a massive, fleshy,
cylindrical white taproot. The root system is extraordinarily extensive; if undisturbed in loose
soil, the primary and lateral roots can penetrate to depths of three to four meters, with a lateral
spread of one meter’®. Native to Eastern Europe and the Mediterranean, it has naturalized
heavily in damp, arable lands, waste grounds, and riparian zones across Germany’>.

The primary bioactive constituents of the intact root are the glucosinolates sinigrin (2-propenyl
glucosinolate) and gluconasturtiin, which serve as the plant's primary defensive mechanism
against herbivory’®. The intact root is virtually odorless. However, upon cellular disruption (via
grating, cutting, or mastication), the endogenous enzyme myrosinase rapidly hydrolyzes these
glucosinolates into highly volatile compounds: allyl isothiocyanate (AITC) from sinigrin, and
2-phenylethyl isothiocyanate (PEITC) from gluconasturtiin’®. These isothiocyanates are directly
responsible for the lachrymatory (tear-inducing), intensely pungent characteristics of the
root’®.

Pharmacologically, AITC and PEITC exhibit profound, broad-spectrum antibacterial and
antifungal properties’. The German Commission E has officially approved the internal use of A.



rusticana root (recommending an average daily dose of 20g of fresh root) as a supportive
therapy for urinary tract infections and catarrhs of the respiratory tract’®. The volatile
isothiocyanates are absorbed systemically and excreted partially through the lungs and
kidneys, exerting direct, localized antimicrobial effects on those specific mucous membranes’®.
Externally, galenical preparations containing a maximum of 2% mustard oil are utilized as a
rubefacient to induce local hyperemia (increased blood flow), providing relief for minor muscle
aches and arthritic pain’®. Due to the intense stimulatory effect on gastric mucosa, it is strictly
contraindicated for individuals suffering from stomach or intestinal ulcers, or acute renal
disorders”.

6.2 Chicory (Cichorium intybus) and Dandelion (Taraxacum officinale)
Common chicory and dandelion share a similar biochemical profile, both being prominent,
deep-rooted members of the Asteraceae family?'. Chicory is an erect, branching perennial,
easily identified in late summer by its striking azure-blue ligulate flowers that bloom on rigid,
wiry stems along roadsides and dry embankments?'. Dandelion is a ubiquitous rosette-forming
perennial characterized by deeply lobed leaves and bright yellow capitula®'.

The thick taproots of both species serve as primary commercial and botanical sources of inulin,
a naturally occurring fructan-type polysaccharide that functions as the plant's primary
carbohydrate energy reserve®. Inulin is stored as linear polymers of fructose linked by 3-(2—1)
glycosidic bonds, typically terminating with a glucose residue®'. The biosynthesis of inulin is
enzymatically driven: sucrose:sucrose 1-fructosyltransferase (1-SST) initiates chain formation
from sucrose, while fructan:fructan 1-fructosyltransferase (1-FFT) elongates the polymer®.
The structural and physiological properties of chicory inulin are dictated by its degree of
polymerization (DP), which typically ranges between 7 and 15 fructose units®'. The DP is highly
sensitive to the seasonal harvest cycle. Inulin accumulation and chain length peak in early
autumn as the plant maximizes its reserves for dormancy®. As winter approaches, the plant
activates fructan 1-exohydrolase (1-FEH), a hydrolytic enzyme that degrades the long-chain
fructans into shorter fructooligosaccharides (FOS)®. This degradation increases the osmotic
concentration of the cell sap, thereby conferring vital frost resistance to the root tissue®.
Consequently, for the medicinal or dietary extraction of high-DP inulin—valued heavily in the
food industry as a prebiotic dietary fiber that modulates the gut microbiome, acts as a fat
replacer, and modifies texture—roots must be harvested in the late summer or early autumn®'.
Beyond inulin, the roots contain potent sesquiterpene lactones, specifically lactucin and
lactucopicrin®. These bitter principles strongly stimulate gastric and biliary secretions. The EMA
monograph and Commission E acknowledge both chicory and dandelion roots for their
traditional use in optimizing digestion, stimulating appetite, and treating dyspepsia®°.
Furthermore, lactucin and lactucopicrin exhibit documented mild sedative and analgesic
properties®’. Dandelion root specifically possesses a high concentration of potassium salts,
contributing to a powerful diuretic effect; uniquely, it replaces the potassium lost through
diuresis, avoiding the hypokalemia often associated with synthetic loop diuretics®’. Both roots
are contraindicated in cases of biliary obstruction or severe gallbladder disease®.



6.3 Stinging Nettle Root (Urtica dioica)

While the aerial parts of Urtica dioica are renowned for their nutritional density and topical
counter-irritant properties via formic acid and histamine, the rhizome and root system (Urticae
radix) hold a highly specialized and heavily researched pharmacological application’™.

Nettle root is utilized extensively in the management of Benign Prostatic Hyperplasia (BPH) and
associated lower urinary tract symptoms (LUTS)”*. The German Commission E, alongside
numerous double-blind, placebo-controlled clinical trials, endorses its use to alleviate urinary
difficulties (such as nocturia, decreased flow rate, and elevated residual urine volume) in stages
| and Il of BPH"%.

The clinical efficacy of the root extract is attributed to a synergistic interplay of several
phytochemical classes acting on the endocrine and proliferative pathways of the prostate:

1. Lignans and SHBG Binding: Specific lignans in the root, particularly
(-)-3,4-divanillyltetrahydrofuran, bind with high affinity to Sex Hormone-Binding Globulin
(SHBG)”. By occupying these binding sites, the lignans inhibit SHBG from binding to the
prostate membrane receptors, thereby disrupting a signal cascade that ordinarily
promotes abnormal prostatic cellular proliferation”.

2. 5-Alpha-Reductase Inhibition: Botanical fractions within the root act to inhibit
5-alpha-reductase, the critical enzyme responsible for converting testosterone into the
highly potent dihydrotestosterone (DHT)?. Elevated levels of DHT are a primary hormonal
driver of prostate glandular enlargement?.

3. Aromatase Inhibition: Phytochemicals such as
9-hydroxy-10-trans-12-cis-octadecadienoic acid (HOA) inhibit aromatase, the enzyme
that converts testosterone into estrogens”. Age-related increases in estrogen signaling
within the prostate are known to exacerbate cellular hyperplasia, making aromatase
inhibition a key therapeutic target™.

4. Urtica dioica Agglutinin (UDA): This heat- and acid-resistant lectin exhibits significant
immunomodulatory effects and actively antagonizes the epidermal growth factor
receptor, further preventing abnormal tissue growth and reducing localized
inflammation”.

6.4 Comfrey (Symphytum officinale) and the Pyrrolizidine Alkaloid
Crisis

Comfrey (Symphytum officinale, Boraginaceae) possesses a thick, mucilaginous taproot that
has been utilized for millennia to heal bone fractures, sprains, and severe contusions (hence the
traditional common name "knitbone")’®. The primary beneficial compound in the root is
allantoin, a highly potent stimulant of cell proliferation and connective tissue regeneration”.
Despite its historical reverence, the internal consumption of comfrey root is now strictly
obsolete and highly dangerous due to the presence of Pyrrolizidine Alkaloids (PAs)'°°. PAs are
secondary metabolites synthesized by the plant as a defense mechanism against herbivores'.
While the native PAs in the plant are relatively non-toxic, upon absorption into the human
gastrointestinal tract, they are transported to the liver'°°. Here, the hepatic cytochrome P450



enzymes metabolically activate the PAs into highly reactive dehydropyrrolizidine (pyrrolic)
derivatives'®. These reactive electrophiles aggressively bind to cellular proteins and DNA in the
hepatic endothelia, causing severe hepatotoxicity, specifically hepatic veno-occlusive disease
(VOD), mutagenicity, and eventual liver failure'®.

Consequently, major regulatory bodies, including the European Medicines Agency (EMA) and
the German Federal Institute for Drugs and Medical Devices (BfArM), have issued stringent
public statements and regulations regarding PAs''. BfArM has established a maximum upper
limit of 1.0 pg of PA relative to the daily dose for herbal medicinal products'®. The use of S.
officinale must therefore be strictly limited to external, topical applications on unbroken skin
to prevent the systemic absorption of the alkaloids into the bloodstream”. Commerecial
comfrey ointments are heavily regulated, often utilizing PA-depleted extracts, and their
application is generally restricted to a maximum of 4 to 6 weeks per year to mitigate any risk of
chronic accumulation®.
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