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Abstract
Oudemansiella of  Physalacriaceae,  Agaricomycetes,  Basidiomycota  is  widely  distributed in  tropical  and subtropical  regions,  and are  known as

saprophytic macrofungi. Species of this genus are edible, flavorful, nutritious, and medicinal. Hence, there is increasing attention to the value of

these  under-utilized  myko-resources.  In  this  context,  this  status  review  aimed  to  provide  a  species  checklist  of Oudemansiella and  their

distribution worldwide, cultivation requirements for growth and production, nutritional and bioactive compositions, and biological properties. A

total of 25 species of Oudemansiella was recorded in 31 countries in Asia, North and South America, Australia, Africa, and Europe. O. canarii was

found  to  be  the  most  widely  distributed,  followed  by O.  platensis, O.  cubensis, O.  melanotricha, O.  submucida, and O.  australis.  China  had  the

greatest number of reported Oudemansiella species. O. canarii was the most commonly cultivated species using agro-industrial wastes such as

sugarcane  bagasse,  eucalyptus  sawdust,  cotton  seed  hull,  corncob,  sawdust,  and  rice  straw. Oudemansiella species  contain  carbohydrates,

protein, amino acids, crude fiber, crude fat, minerals, and bioactive compounds such as oudemansin A and B, dihydroxerulin, xerulinic acid, and

strobilurin  C.  Extracts  and  isolated  bioactive  compounds  from Oudemansiella were  reported  to  exhibit  antioxidant,  antifungal,  antimicrobial,

cytotoxic properties, and anti-trypanosomatid infection. To the best of our knowledge, this review establishes the most comprehensive checklist

of Oudemansiella species.  The  presented  data  can  be  used  as  valuable  information  for  further  exploration  and  exploitation  of  the  maximum

profitability of Oudemansiella species. This review also provides status, challenges, and research opportunities that will ignite attention among

researchers and scientists worldwide.

Citation:  Dulay RMR. 2023. Oudemansiella (Physalacriaceae) mushrooms: A status review on the distribution, cultivation, composition and bioactivity
profile. Studies in Fungi 8:13 https://doi.org/10.48130/SIF-2023-0013

 
 Introduction

Mushrooms are edible or poisonous, epigeous or hypogeous,
Basidiomycetous  or  Ascomycetous  macrofungi.  They  can  be
grouped  into  an  edible,  medicinal,  poisonous,  and  miscella-
neous  groups  including  under-utilized  and  undiscovered
species.  Mushrooms  act  as  saprophytic,  parasitic,  and  symbi-
otic (mycorrhiza),  making them essential in the decomposition
of  massive  forest  litters,  cycling  of  nutrients  and  maintenance
of  ecological  balance[1].  As  food,  mushrooms  are  very  nutri-
tious  and  highly  medicinal.  They  are  a  rich  source  of  proteins,
carbohydrates,  dietary  fiber,  ergosterol,  minerals  such  as
calcium,  copper,  iron,  magnesium,  manganese,  phosphorus,
potassium,  selenium,  and  zinc,  and  vitamins  like  thiamin,
riboflavin,  niacin,  pantothenic  acid  and  pyridoxine[2].  Bioactive
proteins  such  as  lectins  and  enzymes  immunomodulatory
fungal  proteins  have  been  widely  reported  to  exhibit  antibac-
terial,  antifungal,  antiviral,  antitumor  and  immunoenhancing
properties[3]. Phenolic compounds (quercetin, catechin, myrice-
tin,  pyrogallol  and caffeic  acid),  carotenoids,  ergosterols,  toco-
pherols, ascorbic acid, terpenes and polysaccharides present in
the  mycelia  and  fruiting  bodies  of  edible  mushrooms  showed
antioxidant,  anti-inflammatory  and  anticancer  activities[4].
Active  ingredients  of  mushroom,  such  as  polysaccharides,
terpenoids,  proteins,  fatty  acids,  nucleotides,  sterols,  steroids
and  vitamins  showed  antidiabetic,  anti-oxidant,  anticancer,

anti-atherosclerotic,  anti-inflammatory,  antimicrobial,  antian-
giogenic,  anti-arthritic,  anti-herpetic,  anti-nociceptive,  anti-
androgenic, antiaging, antiulcer, anti-fibrotic, anti-osteoporotic,
hepatoprotective,  hypolipidemic,  chemopreventive,  analgesic,
immunomodulatory and estrogenic activities[5].

Oudemansiella (Physalacriaceae, Agaricomycetes, Basidiomy-
cota) are widely distributed in tropical and subtropical regions
and  are  known  as  saprophytic  fungi  that  grow  in  decaying
leaves and wood of trees[6]. They are characterized morphologi-
cally  by  their  ixotrichodermpileipellis,  which  are  made  of  fila-
mentous hyphae commonly intermixed with chains of inflated
cells[7]. In addition, its pileus is often dry to viscid, with white to
off-white  lamellae  and  a  central  stipe  lacking  a  persistent
/>annulus[7,8].  Traditionally, Oudemansiella has  been  a  broad-
based  genus  that  includes Xerula Maire  and Mucidula Pat.
species[9]. However, Baekhout & Bass[10] claimed that Oudeman-
siella and Xerula are two distinct genera based on morphologi-
cal differences such as basidiocarp development, pseudorrhiza,
spore size, and shape, among others. Meanwhile, Alberti et al.[8]

argued  in  their  review  that  many  researchers  classified Oude-
mansiella, Xerula,  and Mucidula to be distinct  genera.  Niego et
al.[7] supported  this  taxonomy  and  mentioned  that  the  basid-
iomata of Oudemansiella vary from those of Mucidula in micro-
scopical  parameters  by  lacking  a  persistent  annulus  on  the
stipe and that the former genus is exclusively found in tropical
regions.
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The interest  on the nutritional  and pharmacological  proper-
ties of wild mushrooms for functional food and alternative drug
development  is  continuously  increasing  worldwide.  The  culti-
vation potentials and the biological activities of Oudemansiella
species have been explored[11−14].  Herein, we comprehensively
reviewed the status in terms of the global records, distribution,
cultivation,  bioactive  compositions  and  bioactivities  of Oude-
mansiella species in order to provide benchmark data for their
conservation and maximum utilization.

 Species checklist and distribution of
Oudemansiella species

The  distribution  of  the  mushroom  is  determined  by  both
nutritional and physical factors such as temperature, humidity,
substrate  composition,  elevation,  and  climatic  conditions[1].
Members  of  the  Physalacriaceae  mushrooms  thrive  in  a  wide
range  of  temperatures,  as  evidenced  by  records  from  both
tropical  and  subtropical  regions[6,8,15].  In  this  review,  a  total  of
25 species of Oudemansiella were recorded viz. O. americana, O.
andina, O.  australis, O.  bii, O.  canarii, O.  cephalocystidiata, O.
crassifolia, O.  cubensis, O.  echinosperma, O.  ephippium, O.  exan-
nulata, O.  fanjinshanensis, O.  globospora, O.  gloriosa, O.
haasiana, O.  indica, O.  latilamellata, O.  melanotricha,  O.
munnarensis, O.  orinocensis,  O.  platensis, O.  reticulata, O.
rhodophylla, O. submucida,  O. yunnanensis (Table 1).  The Oude-
mansiella species  were  reported  in  31  countries  in  Asia,  North
and  South  America,  Australia,  Africa,  and  Europe.  Among
species, O. canarii was found to be the most widely distributed
(14  countries),  followed  by O.  platensis (nine  countries), O.
cubensis (seven countries), O. melanotricha (five countries), and
O.  submucida and O.  australis (three  countries)  (Fig.  1).  On  the
other hand, China had the greatest number of reported species
of Oudemansiella (eight  species),  followed  by  Brazil  and
Australia (five species each), Argentina (four species), and India,
Thailand,  and  Costa  Rica  (three  species  each)  (Fig.  2).  The
geographic  distribution  of  the  most  widely  distributed Oude-
mansiella species in the world is shown in Fig. 3.

Compared  to  the  recent  review  of  Niego  et  al.[7],  they  only
recorded a total of 14 species of Oudemansiella, which includes
O. alphitophylla, O. bii, O. canarii, O. crassifolia, O. exannulata, O.
fanjingshanensis, O.  gloriosa, O.  latilamellata, O.  platensis var.
orinocensi, O.  rhodophylla, O.  reticulata,  O.  submucida,  O.
turbinospora, and O. yunnanensis. This is significantly lower than
the recorded number  of  species  reported in  this  review.  Addi-
tionally,  based  on  Species  Fungorum,  two  of  the Oudeman-
siella mushrooms  mentioned  in  their  review,  the O.  platensis
var. orinocensi and O.  alphitophylla, were  assigned  to  another

Table 1.    Checklist of different species of Oudemansiella and their country
of origin.

Oudemansiella species Country of
origin Ref.

1. Oudemansiella americana (Mitchel & A.H.Sm.) US [16]
2. Oudemansiella andina (Speg.) T. Lebel & T.W. Australia [17]

3. Oudemansiella australis G. Stev & G.M. Taylor Papua New
Guinea

[18]

Australia [18]
Philippines [19]

4. Oudemansiella bii Zhu L. Yang & Li. F. Zhang China [7]
5. Oudemansiella canarii (Jungh.) Höhn. Argentina [8]

Brazil [20]
China [21]
India [13]

Philippines [12]
Colombia [22]
Thailand [23]
Mexico [24]

Costa Rica [18]
Puerto Rico [18]

Cuba [25]
Cameroon [26]

France [27]
Bolivia [28]

6. Oudemansiella cephalocystidiata (R.H. Petersen & Aime)
Wartchow

Brazil [29]
Bolivia [30]

7. Oudemansiella crassifolia Corner China [8]
Thailand [23]

8. Oudemansiella cubensis (Berk. & M.A. Curtis) R.H. Petersen Argentina [8]
Dominican

Republic
[31]

Puerto Rico [31]
Brazil [32]

Guyana [33]
China [34]

Costa Rica [35]

9. Oudemansiella echinosperma Singer Brazil [36]
10. Oudemansiella ephippium (Fr.) M.M. Moser Greece [37]

Iran [38]

11. Oudemansiella exannulata (Cleland & Cheel) R.H. Petersen Australia [7]
12. Oudemansiella fanjingshanensis M. Zang & X.L. Wu China [7]
13. Oudemansiella globospora (R.H. Petersen & Nagas.) Zhu L.
Yang, G.M. Muell., G. Kost & Rexer

China [39]

14. Oudemansiella gloriosa (D.A. Reid) T. Lebel & T.W. May Australia [40]
15. Oudemansiella haasiana Raithelh. Argentina [8]
16. Oudemansiella indica Sathe & S.D. Deshp. India [41]
17. Oudemansiella latilamellata Mizuta Japan [42]
18. Oudemansiella melanotricha (Dörfelt) M.M. Moser Spain [43]

Czech
Republic

[44]

Turkey [45]
Poland [46]

Bulgaria [47]

19. Oudemansiella munnarensis Sathe & J.T. Daniel India [48]
20. Oudemansiella orinocensis (Pat.) Speg. Paraguay [49]
21. Oudemansiella platensis (Speg.) Speg. Argentina [50]

Brazil [50]
Colombia [50]
Costa Rica [50]

Cuba [50]
Dominican

Republic
[50]

Ecuador [50]
Panama [51]

Paraguay [52]

22. Oudemansiella reticulata (J.W. Cribb) T. Lebel & T.W. May Australia [40]
23. Oudemansiella rhodophylla Mizuta Japan [42]
24. Oudemansiella submucida Corner China [53]

Thailand [23]
Malaysia [54]

25. Oudemansiella yunnanensis Zhu L. Yang & M. Zang China [55]
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Fig. 1    Most widely distributed Oudemansiella species worldwide.
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species  (Oudemansiella  orinocensis)  and  genera  (Chamaemyces
alphitophyllus),  respectively.  Therefore,  it  is  safe  to  conclude
that  the  present  review  provides  a  comprehensive  checklist
and the distribution of Oudemansiella species worldwide.

The climatic condition of the geographic origin of Oudeman-
siellla species is one of the major factors that affects their distri-
bution  and  diversity.  Based  on  the  data  gathered, Oudeman-
siella species could grow in a wide range of temperatures, from
tropical  to  temperate  conditions  of  different  countries.  This
supports  the claims by Niego et  al.[7] who reported that Oude-
mansiella can  be  found  worldwide,  primarily  in  tropical  and
subtropical  regions.  Given  that  the  majority  of  these  mush-
rooms  are  wood-rotting  and  leaf  litter  macrofungi,  another
possible reason for  the wide distribution of  the Oudemansiella
is  the  rich  vegetation  in  the  rainforest  of  the  cited  countries.
Rainforests offer a great substratum that is  suitable as a grow-
ing  medium  for  wild  mushrooms  like Oudemansiella. Further-
more, in a recent study by Lopez & Undan[19], they successfully
identified  the  first  species  of Oudemansiella  australis in  the
Philippines using a molecular approach, wherein its last records
were found in Papua New Guinea and Australia in 2001. Hence,
continuous  efforts  on  the  myco-expedition  and  mycodiversity
assessment  in  the  wild  by  mycologists,  mycotaxonomists  and
researchers  are  imperative  to  reveal  more Oudemansiella
species that remain to be explored.

Altogether,  the  climatic  conditions  of  geographical  origin
and  vegetation  have  significant  impact  on  the  diversity  and

distribution  of Oudemansiella.  The  recent  findings  on  the  new
records  of Oudemansiella species  in  different
countries[7,8,19,28,32,34] strongly  indicate  that  there  are  still  more
Oudemansiella species in the wild waiting to be discovered and
harnessing of their various promising potential.

 Cultivation of Oudemansiella mushroom

In the present review, the different technologies for the culti-
vation of Oudemansiella species were also gathered (Table 2). It
can  be  seen  that  only  two Oudemansiella species  were  evalu-
ated  for  their  fruiting  body  cultivation,  and Oudemansiella
canarii was  the  most  commonly  evaluated  for  cultivation.
Several  agro-industrial  wastes  such  as  sugarcane  bagasse,
eucalyptus  sawdust,  cotton  seed  hull,  corncob,  sawdust,  and
rice  straw  were  used  as  basal  substrates  in  the  production  of
Oudemansiella fruiting body[12,20,21,56]. In terms of the biological
efficiency, O. canarii showed significantly varied biological effi-
ciencies  depending  on  the  substrate  used  and  most  likely  on
the origin of the mushroom strains used in the individual study.

Silveira  Ruegger  et  al.[20] used sugarcane bagasse and euca-
lyptus sawdust supplemented with wheat bran for the fruiting
body  cultivation  of O.  canarii strain  CCB179.  They  found  out
that growing O. canarii in sugarcane bagasse incorporated with
50 g wheat bran, incubated at 25 °C, resulted in higher biologi-
cal  efficiency  (55.66%),  productivity  (4.47%),  and  compost
consumption  (38.78%).  Fruiting  bags  containing  eucalyptus
sawdust supplemented with wheat bran recorded 19.51% only.
Xu et al.[21] cultivated O. canarii fruiting bodies using lignocellu-
losic  wastes  such  as  cotton  seed  hull,  sawdust,  corncob,  and
their  combinations  supplemented  with  18%  wheat  bran  and
2% lime incubated at  25  °C  and 70% relative  humidity  in  dark
condition.  Substrate  with  80%  cotton  seed  hull,  18%  wheat
bran and 2% lime produced the greatest yield of 7,955.1 g and
recorded the highest biological efficiency of 113.64%. However,
this  was  not  significantly  different  to  the  yield  and  biological
efficiency of mushroom cultivated in substrate containing 40%
cotton seed hull, 40% corncob, 18% wheat bran and 2% lime.

Dulay & Damaso[12] successfully domesticated and cultivated
a  wild  strain  of O.  canarii BIL  9137  from  Lingap  Kalikasan  of
Central  Luzon  State  University,  Science  City  of  Munoz,  Nueva
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Fig. 3    Geographical distribution of Oudemansiella species worldwide.
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Ecija,  Philippines.  They  also  reported  that  malt  extract  agar
(64.83 mm) and potato broth sucrose agar (84.17 mm) showed
the widest mycelial diameter with very thick mycelia. Sorghum
seeds  and  cracked  corn  were  found  to  be  most  suitable  grain
spawn  materials,  which  showed  the  lowest  incubation  period
of 11.33 d. Rice straw and sawdust at 8:2 ratio was identified as
the best substrate formulation for the fruiting body cultivation
of O. canarii. The mycelia and fruiting bodies of O. canarii grown
in their most suitable medium are shown in Fig. 4. The stages of
fruiting body development of O. canarii from primordial  initia-
tion to fruiting body maturation were also documented.

In  comparison  with  other  Physalacriaceae  species  such  as
Flammulina  velutipes,  Harith  et  al.[58] also  utilized  agro-indus-
trial  waste  such  as  rubber  wood  sawdust,  paddy  straw,  palm
empty  fruit  bunches,  and  palm-pressed  fiber  supplemented
with spent brewer’s  yeast and rice bran as nitrogen sources at
the  ratios  of  3:1,  1:1,  and  1:3  for  fruiting  body  cultivation  of F.
velutipes.  Similarly,  agro-industrial  waste  shows  excellent
substrate  material  resulting  in  excellent  biological  efficiency
(BE).  Based  on  their  findings,  the  best  substrates  were  paddy
straw + palm empty fruit bunches (25:75 substrate formulation)
with 185.09% BE, paddy straw + palm-pressed fiber (50:50) with
150.89% BE, and palm-pressed fiber (100) with 129.06% BE.

Given the limited studies on the cultivation of Oudemansiella
species,  this  unlocks  important  research  topics  and  efforts  on
the optimization studies,  enriched cultivation,  and submerged
cultivation,  which  are  necessary  to  develop  more  production
technologies  for  this  group  of  mushrooms  in  order  to  ensure
conservation and sustainability.

 Chemical composition and bioactivities of
Oudemansiella mushrooms

Mushrooms  are  widely  utilized  as  a  source  of  food  and/or
traditional  medicine  worldwide.  Edible  mushrooms  are  an
excellent  source of  nutritious  and unique umami-tasting food.
They are rich in carbohydrates, proteins, fibers, vitamins, mine-
rals, and low-fat content[59,60]. The dry matter of mushrooms, in
general,  contains  50%-65%  carbohydrate,  19%−35%  protein,
and  2%−6%  fat[61].  The  approximate  composition  of O.  canarii
and O.  submucida and  the  most  commonly  cultivated  edible
mushrooms  in  the  world  are  summarized  in Table  3.  Zhou  et
al.[53] revealed  that O.  submucida contains  27.41%  total  carbo-
hydrate, 3.95% fiber, 14.70% protein, and 7.10% fat. The carbo-
hydrate  compositions  include  arabitol  (15.95%),  mannitol
(2.90%),  glucose  (0.97%),  soluble  polysaccharides  (4.00%),  and
fiber  (3.95%).  This  mushroom  also  contains  15  amino  acids
including alanine, arginine, aspartic acid, glutamic acid, glycine,
histidine,  isoleucine,  leucine,  lysine,  phenylalanine,  proline,
serine, threonine, tyrosine, and valine with a total of 18.09%. On
the  other  hand, O.  canarii contains  33.39%  carbohydrates,
16.65%  protein,  33.52%  fiber,  1.64%  fats,  8.13%  ash,  essential
and  non-essential  amino  acids[21].  Accordingly,  the  amount  of
chemical  compositions of  mushroom varies  depending on the
species.  Carbohydrates  are  the  major  components  of  the  six
mushrooms  (Table  3).  The  major  carbohydrate  content  of
mushrooms  include  glucose,  fructose,  sucrose,  maltose,  arabi-
nose, rhamnose, mannitol, trehalose, and xylose[61,62]. Lipids are
the  lowest  composition  of  mushrooms.  However,  the  major
fatty  acid  content  of  mushrooms  include  linoleic  acid,  oleic
acid,  palmitic  acid,  and  stearic  acid[63].  Linoleic  acid  has  been
reported  to  exhibit  anti-obesogenic,  anti-carcinogenic,  and
anti-atherosclerotic  properties[64].  Moreover,  tocopherol  is
known  as  an  effective  antioxidant[65],  whereas  ergosterol  is
known as a precursor of vitamin D2[66].

Edible mushrooms have been exploited for a very long time
as natural  alternative remedies for various diseases.  The thera-
peutic  values  and  medicinal  properties  of  edible  mushrooms
have  found  to  stem  from  numerous  biologically  active
compounds  or  metabolites[70].  The  crude  extracts  and  bioac-
tive  compounds and the corresponding biological  activities  of
Oudemansiella species  are  summarized  in Table  4.  Among
Oudemansiella species, only two species namely, O. canarii and
O. melanotricha,  have been evaluated for biological properties,
which are reported in six separate studies. Crude extracts of O.
canarii extracted using ethyl acetate,  ethanol and methanol as
extracting  solvents  have  been  found  to  exhibit  antifungal,
antioxidant  and  cytotoxic  activities  and  inhibit  trypanothione
reductase  (TryR)[11,13,14,71].  Moreover,  bioactive  compounds
such  as  oudemansin  A,  dihydroxerulin,  xerulinic  acid,  oude-
mansin B and strobilurin C have been successfully isolated from
Oudemansiella species, and have been shown to display antimi-
crobial  activities[11,72,73].  The  chemical  structures  of  the  five
mentioned  bioactive  compounds  of Oudemansiella obtained

Table  2.    Substrate  used  in  fruiting  body  production  and  biological
efficiencies of Oudemansiella species.

Species Substrate used
Biological
efficiency

(%)
Ref.

O. canarii Sugarcane bagasse + wheat bran 55.66 [20]
O. canarii Eucalyptus sawdust + wheat bran 19.51 [20]
O. canarii Cottonseed hull + wheat bran +

lime (80:18:2)
113.64 [21]

O. canarii Sawdust + wheat bran + lime
(80:18:2)

85.49 [21]

O. canarii Corncob + wheat bran + lime
(80:18:2)

105.65 [21]

O. canarii Cotton seed hull + sawdust +
wheat bran + lime (40:40:18:2)

83.26 [21]

O. canarii Cotton seed hull + corncob +
wheat bran + lime (40:40:18:2)

110.11 [21]

O. canarii Sawdust + corncob + wheat bran
+ lime (40:40:18:2)

75.79 [21]

O. canarii Pure rice straw 12.08 [12]
O. canarii Rice straw + sawdust (8:2) 18.94 [12]
O. canarii Rice straw + sawdust (6:4) 15.88 [12]
O. canarii Rice straw + sawdust (4:6) 13.56 [12]
O. canarii Rice straw + sawdust (2:8) 7.14 [12]
O. canarii Pure sawdust 5.70 [12]
O. submucida Sawdust + cotton seed hull 140.36 [56]
O. submucida Oak sawdust with 20% rice bran n.r. [57]

n.r., not reported.

a b

 
Fig. 4    (a) Mycelia and (b) fruiting bodies of O. canarii[12].
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from  Pubchem  (https://pubchem.ncbi.nlm.nih.gov/)  are  pre-
sented  in Fig.  5.  Accordingly, Oudemansiella species  could  be
valuable  natural  resources  of  extracts  and  bioactive  com-
pounds  that  possess  pharmacological  and  nutraceutical
properties.

Dulay  et  al.[14] studied  the  cytotoxic  activities  of  ethanol
extract of wild fruiting bodies of O. canarii against nine hemato-
logic  malignant  cells  and  the  underlying  molecular  mecha-
nisms. They found out that O. canarii extract exhibited cytotoxi-
city  with  IC50 values  of  26.8–66.0  ppm  and  inhibited  cell
proliferation  by  57.3%–72.5%  in  all  the  cancer  cell  lines  used.
After  48  h  of  exposure,  extract-treated  cancer  cells  displayed
68.2%–82.5%  Annexin-V  positive  cells,  and  showed  a  signifi-

cant increase of cells in the sub G0/G1 phase from 5.3%–22.5%
(control  group)  to  59.8%–87.5%.  The  presence  of O.  canarii
extract displayed an increase in the production of ROS by 4.32-
fold in KBU, 2.96-fold in MOLM13, 7.42-fold in J45.01, 3.73-fold
in  U937,  7.40-fold  in  RPMI  8226,  and  5.22-fold  in  MM.1R,  and
showed a significant increase in the monomer/aggregate ratio
between  0.64  and  5.95,  which  strongly  suggest  that O.  canarii
extract  can  induce  mitochondrial  dysfunction.  Activation  of
apoptosis-related  markers  and  stress-activated  protein  kinase
(SAPK/JNK)  signaling  pathway  is  one  of  the  potential  mecha-
nisms of the cytotoxicity of O. canarii extract against leukemia,
lymphoma, and myeloma cells. The bioactive metabolites of O.
canarii have  not  yet  been  identified  in  their  study  and  it
warrants further investigation.

Antioxidants  are  one  of  the  most  important  biological/
pharmacological  properties  of O.  canarii[13].  Most  studies  have
also  reported  that  the  bioactive  compounds  isolated  from
Oudemansiella species  have  potent  antimicrobial  activity[72].
Accordingly,  studies  on  the  functionality  profile  of Oudeman-
siella species  are  very  limited.  It  is  therefore of  urgent  need to
popularize  this  mushroom  group  through  commercial  cultiva-
tion  for  industrial  application,  and  increase  the  number  of
researchers who will be working on this aspect. More advanced
work  on  bioactivity  profiling,  product  development,  and
commercialization  of  the  developed  functional  foods,  dietary
supplements, and alternative drugs are imperative.

Table 3.    Comparison of proximate composition (% of dry matter) of the
two Oudemansiella species  and  the  most  commonly  cultivated  edible
mushrooms worldwide.

Mushrooms Carbohydrate Protein Fiber Fat Ash Ref.

Agaricus bisporus 71.53 15.43 n.r. 1.67 11.36 [67]
Pleurotus ostreatus 69.86 21.14 6.11 2.02 7.02 [68]
Lentinula edodes 70.62 22.61 9.38 0.78 5.99 [68]
Flammulina velutipes n.r. 13.50 32.30 1.47 8.24 [69]
Oudemansiella
canarii

33.39 16.65 33.52 1.64 8.13 [21]

Oudemansiella
submucida

27.41 14.70 3.95 7.10 n.r. [53]

n.r., not reported.

Table 4.    Bioactive compounds and biological properties of Oudemansiella species.

Species Solvent used Bioactive compounds Bioactivity Reference

O. canarii Ethyl acetate n.d. Antifungal activity against Candida albicans, Candida glabrata, Candida
krusei, and Candida tropicalis

[71]

O. canarii Methanol n.d. Showed 12.91 ± 0.26 µM Trolox equivalent/mg of extract antioxidant
activity

[13]

O. canarii Methanol n.d. Showed EC50 value of 0.912 ± 0.38 mg/ml for radical scavenging
activity

[13]

O. canarii Methanol n.d. Exhibited antioxidant capacity of 15.33 ± 0.67µg/mg ascorbic acid
equivalent

[13]

O. canarii Ethanol n.d. Cytotoxicity against acute myeloid leukemia (AML), lymphoma, and
multiple myeloma with IC50 values of 26.8−66.0 ppm, inhibited cell
proliferation, increased annexin V positive, cells in sub G0/G1 phase
and formation of reactive oxygen species, and reduced mitochondrial
membrane potential.

[14]

O. canarii Ethyl acetate n.d. Crude extract at 10 µg/ml inhibited the growth of human melanoma
cells (UACC-62) by 47%.

[11]

O. canarii Ethyl acetate n.d. Crude extract at 10 µg/ml inhibited the enzyme trypanothione
reductase (TryR) from Trypanasoma cruzi by 62%.

[11]

O. canarii Ethyl acetate Oudemansin A Antifungal activity against Cladosporum sphaerospermum at a
minimum inhibitory concentration of 1.25 µg/spot in the
bioautographic assay

[11]

O. melanotricha Acetone Dihydroxerulin Antifungal activity against Ascochyta pisi, Aspergillus ochracens, Mucor
miehei, Phytophthora infestans, and Zygorhynchusmoelleri with 16−30
mm zone of inhibition.

[73]

O. melanotricha Acetone Xerulinic acid Antifungal activity against Mucor miehei with 12 mm zone of inhibition [73]
O. melanotricha Methanol Oudemansin B Antimicrobial activity against Absida glauca CDS 101.08, A. glauca CBS

102.08, Alternaria porri, Ascochyta pisi CBS 126.54, Ceratocystis retusi
CBS 100.78, Cladosporium cladosporiodes, Mucor miehei, Nematospora
coryli, Paecilomyces variotii, Penicillium notatum, Phytophthora infestans
CBS 366.51, Pleospora herbarum CBS 714.68, Pythium debaryanum CBD
265.38, Ustilago nuda CBS 118.19, and Zygorhyn chusmoelleri CBS
111.10 with 22−55 mm zone of inhibition

[72]

O. melanotricha Methanol Strobilurin C Antimicrobial activity against Absida glauca CDS 101.08, A. glauca CBS
102.08, Alternaria porri, Ascochyta pisi CBS 126.54, Ceratocystis retusi
CBS 100.78, Cladosporium cladosporiodes, Mucor miehei, Nematospora
coryli, Paecilomyces variotii, Penicillium notatum, Phytophthora infestans
CBS 366.51, Pleospora herbarum CBS 714.68, Pythium debaryanum CBD
265.38, Ustilago nuda CBS 118.19, and Zygorhyn chusmoelleri CBS
111.10 with 11−55 mm zone of inhibition

[72]

n.d., not determined.
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 Conclusions and future perspectives

The  geographical  distribution,  cultivation,  composition  and
bioactivity  of Oudemansiella species  were  highlighted  in  this
review. In particular, this paper provides the global distribution
of  25 Oudemansiella species,  cultivation  potential  with  refer-
ence to their  substrate requirements for  fruiting body produc-
tion,  proximate  compositions  and  isolated  bioactive  com-
/>pounds, and biological properties of Oudemansiella. It is also
revealed that only two species (O. canarii and O. melanotricha)
have  been  thoroughly  studied  for  bioactivity  evaluation,  and
the  bioactivity  is  limited  to  anticancer,  antifungal,  antioxidant,
cytotoxicity,  and  antibacterial  activities.  Furthermore,  the
industrial  applicability  of Oudemensiella has  not  yet  been
explored.

Based on the information gathered in this study, the follow-
ing should be considered for future research; (a) wider scope of
assessments  of  the  world's  mycodiversity  particularly  those
countries  with  suitable  environments  for  the  growth  of Oude-
mansiella,  (b)  accurate  identification  and  characterization  of
other Oudemansiella species  through taxonomic  and phyloge-
netic  analysis  using new molecular  techniques to identify new
Oudemansiella species,  (c)  mycelial  growth optimization,  nutri-
ent source optimization, and submerged cultivation in order to
establish the full potential of this mushroom group for cultiva-
tion  and  to  popularize  their  utilization  in  various  industrial
applications, (d) evaluation of more functional activities in vari-
ous  biological  systems  or  models  and  establish  their  mecha-
nism  of  action,  (e)  elucidation,  characterization,  and  identi-
fication  of  novel  bioactive  compounds  responsible  for  the
observed  bioactivities,  and  (f)  exploration  of Oudemansiella
mushrooms  for  the  development  of  functional  foods,  dietary
supplements, and pharmaceutical drugs in order to fully realize
their importance for the benefits of mankind.

Conflict of interest

The author declares that there is no conflict of interest.

Dates

Received  22  December  2022;  Accepted  29  May  2023;
Published online 21 July 2023

References

Dulay  RM,  Carandang  JS  VI,  Kalaw  S,  Reyes  R. 2020.  Distribution
and species  listing of  wild  macrofungi  in  Sitio  Canding,  Barangay
Maasin,  San  Clemente,  Tarlac  Province,  Philippines. Journal  of
Applied Biology and Biotechnology 8(5):7−15

1.

USDA. 2019. Food Data Central. https://fdc.nal.usda.gov (Accessed:
3 December 2020)

2.

Zhou R,  Liu  ZK,  Zhang YN,  Wong JH,  Ng TB,  et  al. 2019.  Research
progress  of  bioactive  proteins  from  the  edible  and  medicinal
mushrooms. Current Protein and Peptide Science 20:196−219

3.

Sánchez C. 2017. Reactive oxygen species and antioxidant proper-
ties from mushrooms. Synthetic and Systems Biotechnology 2:13−22

4.

Ahmad  MF. 2018. Ganoderma  lucidum:  Persuasive  biologically
active  constituents  and  their  health  endorsement. Biomedicine  &
Pharmacotherapy 107:507−19

5.

Park  KH,  Kim  C,  Kim  M,  Kim  NK,  Park  JY,  et  al. 2017.  Three  new
recorded species of  the Physalacriaceae on Ulleung Island,  Korea.
Mycobiology 45(1):9−14

6.

Niego AG,  Raspé O,  Thongklang N,  Charoensup R,  Lumyong S,  et
al. 2021.  Taxonomy, diversity and cultivation of  the oudemansiel-
loid/xeruloid  taxa Hymenopellis,  Mucidula,  Oudemansiella,  and
Xerula with respect to their bioactivities: A review. Journal of Fungi
7(1):51

7.

Alberti  M,  Niveiro  N,  Zied  DC,  Albertó  E. 2020.  Identification  of
Oudemansiella  canarii and O.  cubensis (Basidiomycota,  Physalacri-
aceae)  in  Argentina  using  morphological,  culture  and  molecular
analysis. Harvard Papers in Botany 25(2):131−43

8.

Moser  MM. 1955.  Studienzur  Gattung Oudemansiella Speg.,
Schleim–und Sammetrüblinge. ZeitschriftfürMykologie 19:4−11

9.

Boekhout  T,  Bas  C. 1986.  Notulae  ad  Floram  agaricam  neer-
landicam XII. Some notes on the genera Oudemansiella and Xerula.
Persoonia-Molecular Phylogeny and Evolution of Fungi 13(1):45−56

10.

Rosa LH, Cota BB, Machado KM, Rosa CA, Zani CL. 2005. Antifungal
and  other  biological  activities  from Oudemansiella  canarii (Basid-
iomycota). World  Journal  of  Microbiology  and  Biotechnology
21(6):983−87

11.

Dulay  RMR,  Damaso  E. 2017.  The  first  report  on  the  successful
rescue and domestication of philippine wild mushroom Oudeman-
siella  canarii (BIL  9137). International  Journal  of  Biology,  Pharmacy
and Allied Sciences 6(12):2359−69

12.

Acharya K, Nandi S, Dutta AK. 2019. Microanatomical and physico-
chemical characterization and antioxidative activity of methanolic
extract  of Oudemansiella  canarii (Jungh.)  Höhn. Turkish  Journal  of
Pharmaceutical Sciences 16(1):76−81

13.

Dulay  RMR,  Valdez  BC,  Chakrabarti  S,  Dhillon  B,  Cabrera  EC,  et  al.
2022. Cytotoxicity of medicinal mushrooms Oudemansiella canarii
and Ganoderma  lucidum (Agaricomycetes)  against  hematologic

14.

Oudemansin A,B Dihydroxerulin Xerulinic acid Strobilurin C 
Fig.  5    Chemical  structures  of  bioactive  compounds  of Oudemansiella (National  Center  for  Biotechnology  Information  (2022).  PubChem
Compound  Summary  for  CID  6438712  oudemansin  A  and  B,  131569  dihydroxerulin,  6439346  xerulinic  acid  76968370,  and  strobilurin  C.
Retrieved December 14, 2022, from https://pubchem.ncbi.nlm.nih.gov/.

 
Oudemansiella (Physalacriaceae) mushrooms: A status review

Page 6 of 8   Dulay Studies in Fungi 2023, 8:13

https://doi.org/10.7324/jabb.2020.80502
https://doi.org/10.7324/jabb.2020.80502
https://fdc.nal.usda.gov
https://doi.org/10.2174/1389203719666180613090710
https://doi.org/10.1016/j.synbio.2016.12.001
https://doi.org/10.1016/j.biopha.2018.08.036
https://doi.org/10.1016/j.biopha.2018.08.036
https://doi.org/10.5941/MYCO.2017.45.1.9
https://doi.org/10.3390/jof7010051
https://doi.org/10.3100/hpib.v25iss2.2020.n1
https://doi.org/10.1007/s11274-004-7553-7
https://doi.org/10.4274/tjps.19981
https://doi.org/10.4274/tjps.19981
https://pubchem.ncbi.nlm.nih.gov/


malignant  cells  via  activation  of  apoptosis-related  markers. Inter-
national Journal of Medicinal Mushrooms 24(11):83−95
Hao Y, Qin J, Yang Z. 2014. Cibaomyces, a new genus of Physalacri-
aceae from East Asia. Phytotaxa 162(4):198−210

15.

Smith  AH.  1950. Oudemansiella longipes  var.  americana.  Digital
Catalog  of  Collection.  University  of  Michigan  Herbarium  Catalog
Collection.

16.

Lebel T, Catcheside PS. 2009. The truffle genus Cribbea (Physalacri-
aceae,  Agaricales)  in  Australia. Australian  Systematic  Botany
22(1):39−55

17.

Mueller GM, Wu QX, Huang YQ, Guo SY, Aldana-Gomez R, Vilgalys
R. 2001.  Assessing  biogeographic  relationships  between  North
American  and  Chinese  macrofungi. Journal  of  Biogeography
28(2):271−81

18.

Lopez MKS, Undan JR. 2022. The first report on the molecular iden-
tification  of  wild  macroscopic  fungi Oudemansiella  australis G.
Stev. and G. M. Taylor from La Union, Philippines. Ecology, Environ-
ment and Conservation 28:77−81

19.

Silveira Ruegger MJ, Tornisielo SMT, Bononi VLR, Capelari M. 2001.
Cultivation of the edible mushroom Oudemansiella canarii (Jungh.)
Höhn.  in  lignocellulosic  substrates. Brazilian  Journal  of  Microbiol-
ogy 32(3):211−14

20.

Xu F, Li Z, Liu Y, Rong C, Wang S. 2016. Evaluation of edible mush-
room Oudemansiella canarii cultivation on different lignocellulosic
substrates. Saudi Journal of Biological Sciences 23(5):607−13

21.

Arboleda  C,  Mejía  AI,  Franco-Molano  AE,  Jiménez  GA,  Penninckx
MJ. 2008.  Autochthonous white  rot  fungi  from the tropical  forest
of  Colombia  for  dye  decolourisation  and  ligninolytic  enzymes
production. Sydowia 60(2):165−80

22.

Liu JK, Zhao RL, Hyde KD. 2009. Four species of Oudemansiella and
Xerula newly  recorded  from  Thailand. Cryptogamie  Mycologie
30:341−53

23.

Carreño-Ruiz  SD,  Cappello-García  S,  Gaitán-Hernández  R,
Cifuentes-Blanco  J,  Rosique-Gil  E. 2014.  Growth  of  three  tropical
edible  fungi  in  culture  mediums  and  agricultural  waste. Revis-
tamexicana de cienciasagrícolas 5(8):1447−58

24.

Kotlaba F, Pouzar Z. 2013. Ten wood-inhabiting agarics from Cuba.
Czech Mycology 65(2):255−65

25.

Kinge TR, Egbe EA, Tabi EM, Nji TM, Mih AM. 2013. The first check-
lists of macrofungi of mount Cameroon. Mycosphere 4(4):694−99

26.

Michelot  D,  Poirier  F,  Melendez-Howell  LM. 1999.  Metal  content
profiles in mushrooms collected in primary forests of  Latin Amer-
ica. Archives  of  Environmental  Contamination  and  Toxicology
36(3):256−63

27.

Melgarejo-Estrada E,  Rocabado D,  Suárez ME,  Maillard O,  Lechner
BE. 2020. Checklist of Bolivian Agaricales. 2: Species with white or
pale spore prints. Mycotaxon 135(1):233−33

28.

Picciola P, Battistin E. 2015. Oudemansiella steffenii:  An interesting
taxon from Brazil. Rivista Micologica Romana, Bollettino dell'Associ-
azione Micologica Ecologica Romana 94(1):29−33

29.

Wartchow  F. 2014.  A  new  combination  in Oudemansiella
(Physalacriaceae, Agaricomycetes). Mycosphere 5(5):701−5

30.

Petersen  RH,  Hughes  KW.  2010.  The Xerula/Oudemansiella
complex  (Agaricales).  Nova  Hedwigia  Beihefte  Series.  Vol.  137.
Stuttgart, Germany: Gebrüder Borntraeger Verlag. 625 pp.

31.

Lima Da Costa MR, Santos GS, Carvalho CM. 2021. Occurrence and
Antimicrobial  Activity  of  Agaricomycetes  of  the  State  of  Acre,
Brazil. South  American  Journal  of  Basic  Education,  Technical  and
Technological 8(2):202−16

32.

Tchotet Tchoumi JM, Coetzee MPA, Vivas M, Rajchenberg M, Roux
J. 2017.  Wood-rotting  basidiomycetes  associated  with  declining
native  trees  in  timber-harvesting  compartments  of  the  Garden
Route National Park of South Africa. Austral Ecology 42(8):947−63

33.

Peng  JH,  Zhao  CL. 2020. Armillaria  xiaocaobaensis sp.  nov.  from
China. Mycotaxon 135(2):431−41

34.

Qin J,  Hao YJ,  Yang ZL,  Li  YC. 2014. Paraxerula ellipsospora,  a  new
Asian  species  of  Physalacriaceae. Mycological  Progress
13(3):639−47

35.

Liang  YZ,  Fang  ZL,  Mueller  GM,  Kost  GW,  Rexer  KH. 2009.  A  new
systematic  arrangement  of  the  genus Oudemansiella s.  str.
(Physalacriaceae, Agaricales). Mycosystema 28(1):1−13

36.

Zervakis GI,  Dimou DM, Polemis E,  Karadelev M. 2002. Mycodiver-
sity studies in selected ecosystems of Greece: II. Macrofungi associ-
ated with conifers in the Taygetos Mountain (Peloponnese). Myco-
taxon 83:97−126

37.

Saber  M. 1999.  The  species  of Inocybe in  Iran. Iranian  Journal  of
Plant Pathology 35:19−36

38.

Wang  K,  Zhao  M,  Su  J,  Yang  L,  Deng  H,  et  al. 2020.  The  use  of
checklist  of  fungi  in  China  database  in  the  red  list  assessment  of
macrofungi in China. Biodiversity Science 28(1):74−98

39.

Lebel  T. 2017.  Nomenclatural  changes  and  corrections  for  some
previously  described  Australasian  truffle-like  fungi  (Basid-
iomycetes). Muelleria 36:8−14

40.

Sathe  AV.  1980.  Agaricales  (Mushrooms)  of  Maharashtra  State.  In
Agaricales  (Mushrooms)  of  South  West  India:  Series  1.  Pune,  India:
Maharashtra Association for the Cultivation of Science. 114 pp.

41.

Mizuta  Y. 2006.  Two  new  species  and  one  new  variety  of Oude-
mansiella (Agaricales) from Japan. Mycoscience 47(6):380−84

42.

Vizoso MT, Ortega A, Zea MDM. 1991. Notes on the genus "Oude-
mansiella"  Speg.  and  Andalucía. Acta  Botanica  Malacitana
16:339−46

43.

Antonin  V. 2009.  Distribution  and  ecology  of Xerula  melanotricha
Dorfelt  in  the  Czech  Republic  (Basidiomycetes,  Physalacriaceae).
Acta Musei Moraviae, Scientiae Biologicae 94(395):127−35

44.

Kaya  A. 2009.  Macrofungi  of  Huzurlu  High  Plateau  (Gaziantep-
Turkey). Turkish Journal of Botany 33(6):429−37

45.

Ronikier  A. 2003.  Revision  of  the  genus Xerula Maire  (Basid-
iomycetes, Agaricales) in Poland. Acta Societatis Botanicorum Polo-
niae 72(4):339−45

46.

Gyosheva M, Assyov B,  Stoykov D. 2012.  Some noteworthy Agari-
cales and Cantharellales from Bulgaria. Phytologia Balcanica: Inter-
national Journal of Balkan Flora and Vegetation 18(2):107−11

47.

Farook  VA,  Khan  SS,  Manimohan  P. 2012.  A  checklist  of  agarics
(gilled mushrooms) of Kerala State, India. Mycosphere 4(1):97−131

48.

Flecha  Rivas  A,  Niveiro  N. 2019.  Checklist  of  agaricoid  fungi  from
Paraguay. Mycotaxon 133(4):729−29

49.

Petersen RH,  Desjardin DE,  Kruger D. 2008.  Three type specimens
designated in Oudemansiella. Fungal Diversity 32:81−96

50.

Piepenbring M. 2008. Reportes nuevos de agaricales para panamá.
Acta Biologica Panamensis 1:22−38

51.

Gullón M. 2011. Higher fungi of the biological refuge in Tati Yupi,
Hernandarias, Paraguay. Biota 15:1−68

52.

Zhou  S,  Tang  Q,  Zhang  Z,  Li  CH,  Cao  H,  et  al. 2015.  Nutritional
composition  of  three  domesticated  culinary-medicinal  mush-
rooms: Oudemansiella  sudmusida,  Lentinus  squarrosulus,  and
Tremella aurantialba. International Journal of Medicinal Mushrooms
17(1):43−9

53.

Corner EJH. 1994. On the agaric genera Hohenbuehelia and Oude-
mansiella. Part. II: Oudemansiella Speg. The Gardens’ Bulletin Singa-
pore 46:49−75

54.

Zhang Y, Zhou DQ, Zhao Q, Zhou TX, Hyde KD. 2010. Diversity and
ecological  distribution  of  macrofungi  in  the  Laojun  Mountain
region,  Southwestern  China. Biodiversity  and  Conservation
19(12):3545−63

55.

Li C, Zhang L, Zhang M, Xu Z, Shang X, et al. 2012. Domestication
and  cultivation  of Oudemansiella  submucida. Acta  Edulis  Fungi
19(3):45−48

56.

Lee GW, Jaysinghe C, Imtiaj A, Shim MJ, Hur H, et al. 2007. The Arti-
ficial  Cultivation  of Oudemansiella  mucida on  the  Oak  Sawdust
Medium. Mycobiology 35(4):226−29

57.

Oudemansiella (Physalacriaceae) mushrooms: A status review
 

Dulay Studies in Fungi 2023, 8:13   Page 7 of 8

https://doi.org/10.1615/IntJMedMushrooms.2022045306
https://doi.org/10.1615/IntJMedMushrooms.2022045306
https://doi.org/10.11646/phytotaxa.162.4.2
https://doi.org/10.1071/SB07041
https://doi.org/10.1046/j.1365-2699.2001.00540.x
https://doi.org/10.53550/eec.2022.v28i03s.009
https://doi.org/10.53550/eec.2022.v28i03s.009
https://doi.org/10.53550/eec.2022.v28i03s.009
https://doi.org/10.1590/S1517-83822001000300009
https://doi.org/10.1590/S1517-83822001000300009
https://doi.org/10.1590/S1517-83822001000300009
https://doi.org/10.1016/j.sjbs.2015.07.001
https://doi.org/10.33585/cmy.65208
https://doi.org/10.5943/mycosphere/4/4/5
https://doi.org/10.1007/s002449900469
https://doi.org/10.5248/135.233
https://doi.org/10.5943/mycosphere/5/5/12
https://doi.org/10.1111/aec.12524
https://doi.org/10.5248/135.431
https://doi.org/10.1007/s11557-013-0946-y
https://doi.org/10.17520/biods.2019163
https://doi.org/10.5962/p.291971
https://doi.org/10.1007/S10267-006-0312-X
https://doi.org/10.24310/abm.v16i.9193
https://doi.org/10.3906/bot-0902-1
https://doi.org/10.5586/asbp.2003.045
https://doi.org/10.5586/asbp.2003.045
https://doi.org/10.5586/asbp.2003.045
https://doi.org/10.5943/mycosphere/4/1/6
https://doi.org/10.5248/133.729
https://doi.org/10.1615/IntJMedMushrooms.v17.i1.50
https://doi.org/10.1007/s10531-010-9915-9


Harith  N,  Abdullah  N,  Sabaratnam  V. 2014.  Cultivation  of Flam-
mulina velutipes mushroom using various agro-residues as a fruit-
ing substrate. Pesquisa Agropecuária Brasileira 49(3):181−88

58.

Beelman  RB,  Kalaras  MD,  Richie  JP  Jr. 2019.  Micronutrients  and
bioactive  compounds  in  mushrooms:  a  recipe  for  healthy  aging?
Nutrition Today 54:16−22

59.

Martinez-Medina  GA,  Chávez-González  ML,  Verma  DK,  Prado-
Barragán  LA,  Martínez-Hernández  JL,  et  al. 2021.  Bio-functional
components  in  mushrooms,  a  health  opportunity:  Ergothionine
and  huitlacohe  as  recent  trends. Journal  of  Functional  Foods
77:104326

60.

Rathore H, Prasad S, Sharma S. 2017. Mushroom nutraceuticals for
improved  nutrition  and  better  human  health:  A  review. Pharma
Nutrition 5(2):35−46

61.

Kaliyaperumal M, Kezo K, Gunaseelan S. 2018. A global overview of
edible  mushrooms.  In Biology  of  Macrofungi. Fungal  Biology,  eds.
Singh  BP,  Lallawmsanga,  Passari  A.  Switzerland:  Springer  Cham.
pp. 15–56. https://doi.org/10.1007/978-3-030-02622-6_2

62.

Bengü AS. 2020. The fatty acid composition in some economic and
wild  edible  mushrooms  in  Turkey. Progress  in  Nutrition
22(1):185−92

63.

den  Hartigh  LJ. 2019.  Conjugated  linoleic  acid  effects  on  cancer,
obesity,  and  atherosclerosis:  A  review  of  pre-clinical  and  human
trials with current perspectives. Nutrients 11(2):370

64.

Kostić M, Ivanov M, Fernandes Â, Pinela J, Calhelha RC, et al. 2020.
Antioxidant  extracts  of  three Russula genus  species  express
diverse biological activity. Molecules 25:4336

65.

Jiang  Q,  Zhang  M,  Mujumdar  AS. 2020.  UV  induced  conversion
during  drying  of  ergosterol  to  vitamin  D  in  various  mushrooms:
Effect of different drying conditions. Trends in Food Science & Tech-
nology 105:200−10

66.

Reis FS, Barros L, Martins A, Ferreira ICFR. 2012. Chemical composi-
tion  and  nutritional  value  of  the  most  widely  appreciated  culti-

67.

vated  mushrooms:  an  inter-species  comparative  study. Food  and
Chemical Toxicology 50(2):191−97
Sharif S, Mustafa G, Munir H, Weaver CM, Jamil Y, Shahid M. 2016.
Proximate  composition  and  micronutrient  mineral  profile  of  wild
Ganoderma  lucidum and  four  commercial  exotic  mushrooms  by
ICP-OES  and  LIBS. Journal  of  Food  and  Nutrition  Research
4(11):703−8

68.

Banerjee DK, Das AK, Banerjee R, Pateiro M, Nanda PK, et al. 2020.
Application  of  enoki  mushroom  (Flammulina  velutipes)  stem
wastes  as  functional  ingredients  in  goat  meat  nuggets. Foods
9:432

69.

Painuli  S,  Semwal  P,  Egbuna  C.  2020.  Mushroom:  Nutraceutical,
mineral,  proximate  constituents  and  bioactive  component.  In
Functional Foods and Nutraceuticals, eds. Egbuna C, Dable Tupas G.
Switzerland:  Springer,  Cham.  pp  307–36. https://doi.org/10.1007/
978-3-030-42319-3_17

70.

Rosa LH, Machado KMG, Jacob CC, Capelari M, Rosa CA, et al. 2003.
Screening  of  Brazilian  basidiomycetes  for  antimicrobial  activity.
Memórias do Instituto Oswaldo Cruz 98:967−74

71.

Anke T, Besl H, Mocek U, Steglich W. 1983. Antibiotics from basid-
iomycetes. XVIII strobilurin C and oudemansin B, two new antifun-
gal  metabolites  from Xerula species  (Agaricales). The  Journal  of
antibiotics 36(6):661−66

72.

Kuhnt D,  Anke T,  Besl  H,  Bross M, Herrmann R,  et  al. 1990.  Antibi-
otics  from  basidiomycetes  XXXVII.  New  inhibitors  of  cholesterol
biosynthesis from cultures of Xerula melanotricha Dörfelt. The Jour-
nal of Antibiotics 43(11):1413−20

73.

Copyright:  © 2023 by the author(s).  Published by
Maximum  Academic  Press,  Fayetteville,  GA.  This

article  is  an  open  access  article  distributed  under  Creative
Commons  Attribution  License  (CC  BY  4.0),  visit https://creative-
commons.org/licenses/by/4.0/.

 
Oudemansiella (Physalacriaceae) mushrooms: A status review

Page 8 of 8   Dulay Studies in Fungi 2023, 8:13

https://doi.org/10.1590/s0100-204x2014000300004
https://doi.org/10.1097/nt.0000000000000315
https://doi.org/10.1016/j.jff.2020.104326
https://doi.org/10.1016/j.phanu.2017.02.001
https://doi.org/10.1016/j.phanu.2017.02.001
https://doi.org/10.1007/978-3-030-02622-6_2
https://doi.org/10.3390/nu11020370
https://doi.org/10.3390/molecules25184336
https://doi.org/10.1016/j.tifs.2020.09.011
https://doi.org/10.1016/j.tifs.2020.09.011
https://doi.org/10.1016/j.tifs.2020.09.011
https://doi.org/10.1016/j.fct.2011.10.056
https://doi.org/10.1016/j.fct.2011.10.056
https://doi.org/10.3390/foods9040432
https://doi.org/10.1007/978-3-030-42319-3_17
https://doi.org/10.1007/978-3-030-42319-3_17
https://doi.org/10.1590/s0074-02762003000700019
https://doi.org/10.7164/antibiotics.36.661
https://doi.org/10.7164/antibiotics.36.661
https://doi.org/10.7164/antibiotics.43.1413
https://doi.org/10.7164/antibiotics.43.1413
https://doi.org/10.7164/antibiotics.43.1413
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

	Introduction
	Species checklist and distribution of Oudemansiella species
	Cultivation of Oudemansiella mushroom
	Chemical composition and bioactivities of Oudemansiella mushrooms
	Conclusions and future perspectives
	References

