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Lichens are specialized fungi consisting of an algae partner (photobiont)
and a fungi partner (mycobiont) in a symbiotic relationship. Not all fungi can
form such a relationship with algae, the symbiosis being the result of long
evolution, so that they could have stable selectivity and heredity. The name
of lichen comes from the fungal part, in the traditional taxonomic study,
morphology, anatomy, secondary metabolites and biogeographic characteristics
are the key factors to identify lichens. Lichens can grow on bark, branches,
leaf surface, ground, rock and even glass. They can be found everywhere,
from polar to equatorial regions, and from alpine to desert areas. At present
there are approximately 30000 species of lichens all over the world (Nash III,
2008), of which 2500 species are from China. According to morphological
characteristics, lichens can be divided into three types: thallus with branch-like
or hair-like structures are called fruticose lichens; thallus leaf-like and loosely
attached to the substrate are called foliose lichens; thallus closely attached
to the substrate and difficult to separate are called crustose lichens. With the
growth of lichens, special chemical compositions can be formed. Primary
metabolites are mainly lichenan and isolichenan, secondary metabolites are
depsidones and their derivatives, anthraquinone, terpene, fatty acid and steroid.
These metabolites have special medicinal values that differ from other plants.

Lichens have been used as traditional food and medicine in China
for quite a long time. The first record is from Mao-shi-zhu-shu (Vol. 21),
“Niiluo, tusi, songluo ye...”. “Niiluo” is the species Usnea longissima which
belongs to Parmeliaceae, and “Tusi” is the higher plant Cuscuta chinensis.
As lichens are becoming better known, more medical and edible lichens are
being reported since the 1970s. Shaanxi Chinese Herbal Medicine records 15
species of lichen with pictures; National Chinese Herbal Medicine includes

19 species; 18 are recorded in Dictionary of Chinese Medicine, 31 species
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in-Chinese Medical Cryptogramic Plant; 71 species in Lichenes Officinales
Sinenses; furthermore, 16 species are included in Xinhua Compendium of
Materia Medica, 55 species in Chinese Medicine Resource Records; 41 species
in Chinese Herbal Plants and 197 species in China-Foreign Medicinal Spore
Plant Resource Records. However, the specimen citation is never mentioned
in these works, which makes further investigation and study difficult. With the
development of lichenology, most scientific names have been modified. Due to
special morphology and complex identification methods, species descriptions
in these works are not so clear, such as: (Dthe medical lichens Alectoria
Jjubata and Parmelia conspersa are actually several mixed species of Bryoria
spp. and Xanthoparmelia spp., some of the names are no longer used or are
treated as synonyms; (2some recorded species need to be confirmed by further
taxonomic study; (3)synonyms are being cited as different species, such as

Parmelia subaurulenta and P. homogenes are both synonyms of Myelochroa
irrugans, but are treated as two different species; @some morphological

descriptions are not in accord with the species, such as: “Jinsidai” described
in the Shaanxi Chinese Herbal Medicine is actually Sulcaria virens according
to the morphological characteristics, and in fact “Jinsidai” is the normal name
for Lethariella zahlbruckneri. These errors have caused confusion about the
geographical distribution of the species, and dissemination of false information
about secondary compounds so that lichen resources can not be used and
studied properly.

According to our survey, medical lichens are mainly macrolichens such
as genus Cladonia, Lethariella, Thamnolia, Umbilicaria and Usnea. Lichen
can diminish inflammation, calm the nerves, act as insecticide etc. Recent
research showed that chemicals from lichens such as lichenan, isolichenan,

galactomannan and glucomannan have anti-tumor, anti-virus and anti-cytotoxic
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properties; depsidones and its derivatives, anthraquinones and fatty acids have
anti-bacterial, anti-oxidant and anti-radiation properties. As lichens have no
differentiations of root, stem and leaf, local people collect and use them simply,
lichens can be collected at any time of the year. After cleaning and drying, the
whole thallus can be used orally or externally.

In addition to their medicinal properties, lichens can be used as food. In
the southwest of China, all the edible lichens are named “Shu-hua™ or “Shi-
hua-cai”, in fact, these two names include many different species, genera,
or even families of lichens. Most common edible lichens are macrolichens
as Ramalina, Lobaria and Leptogium. The main reasons for eating lichens
are: (Dvegetable consumption, for example Umbilicaria esculenta and many
species of Lobaria, Leptogium, Ramalina; 2traditional ethnic food, such
as Ramalina spp., is the essential dish at wedding parties of minorities in
northwestern Yunnan, which has the meaning of living together; (3)in the
1950s, Lobaria spp. was an important food supply in western Sichuan during
the food shortage. However, most of the lichens used as food or medicine by
local people, are actually a mixture of different species, for example, “Hong-
xue-cha” is the mixture of Lethariella cladonioides and L. zahlbruckneri,
“Xue-cha™ is Thamnolia vermicularis with T. subuliformis; edible lichens “Shi-
hua” “Qing-wa-pi” include not only species of Ramalina spp. and Lobaria
spp., but also species of Leptogium, Everniastrum and other genera of lichens.
There are two reasons for using mixed lichens: (Dlocal people collect similar
genera or species, and treat them as the same species; (2)due to over collection,
some species become rare or even vanish from their original habitat, and are
then replaced by other similar species, for instance, the species Dermatocarpon
and Lasallia are mistaken as Umbilicaria esculenta, and being made products
instead. The process for making lichens edible is as follows: put the lichens for
3 — 5 minutes into boiling water together with plant ash, then store them after
being dried. They can be made into a cold dish, others are fried or make into a
soup.

Due to slow growth, extreme sensitivity to pollution and unsuitability
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for domestication, lichens have become a rather fragile biological resource in
the ecosystem. Some lichens are going to be extinct, such as Lethariella spp.,
which can be made into a special tea and occurs at the elevation of 3700 —
4200 m in the Himalayas. Another endangered species is Umbilicaria esculenta
from the north of China, these two lichens have been collected excessively, so
that they are now rarely seen in the original habitat. It is important to protect
these special bio-resources effectively because their medical components
and pharmacology have not yet been fully understood and studied. With
the development of the national economy, basic research on Chinese lichen
taxonomy, ecology, chemistry and pharmacy need to be strengthened. Research
on how to obtain the active compounds through artificial culture methods
rather than directly from the lichen thallus, is important for protection and
sustainable use of lichen species, since lichens have the ability to accumulate
pollutants and nuclear radiation, such accumulations might cause harm to the
human body after the lichens are eaten.Thus, lichens should be eaten with
caution.

In the past 30 years, the author has done folk investigation of medical
and edible lichens from the main regions China and combined his research
with related references according to the classification system of Tehler and
Wedin (Nash III, 2008), 126 species of Chinese medicinal and edible lichens,
belonging to 43 genera and 16 families are recorded in this book. Description
of each species is based on the specimens collected. All figures correspond
with the specimens, and all the voucher specimens are deposited in the Lichen

Herbarium of Kunming Institute of Botany (KUN-L).
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= Usnea ochroleuca Hotfm., Descr. Adumbr. PI. Lich. 2 (1): 7 (1791)
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