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Professor Leo van Griensven on His 75th Birthday 
Solomon P. Wasser & Sophie-Gabrielle Wasser 
Department of Evolutionary and Environmental Biology and Institute of Evolution, Faculty of Natural Sciences, 
University of Haifa, Mount Carmel, Haifa, Israel 
*Address all correspondence to: Solomon P. Wasser; spwasser@research.haifa.ac.il 
 
On February 15, 2016, Professor Leonardus 
Johannes Lambertus Donatus van Griensven 
(known as “Leo” to his friends and acquaintances) 
celebrated his 75th birthday. Professor Leo van 
Griensven was born during a British air raid on 
German-occupied Eindhoven, the Netherlands. 
Interestingly, his fourth Christian name, Donatus, 
refers to the patron saint who is considered by 
Catholics to protect against thunderstorms. 
Professor van Griensven has made prominent 
contributions to the worlds of phytopathology, cell 
biology, mycology, virology, all aspects of the 
cultivation of mushrooms, and—especially in the 
past 25 years—medicinal mushroom science. He 
has had a long and fruitful career in biological 
sciences. He speaks four languages (Dutch, German, 
French, and English), which has helped him in his 
travels, in his work, and in gaining expertise working in foreign laboratories around the world. He started his 
academic career at Wageningen University in 1959. In 1966, he graduated with a degree in phytopathology, with 
virology as a major and biochemistry and colloid chemistry as minors. At the time there was no such science as 
molecular biology. In 1962, he worked as a student trainee in the Virology Lab at Purdue University in West Lafayette, 
Indiana. In 1969–1970, he did his postdoctorate on experimental leukemia research at the Hospital St. Louis, Paris, 
France. Afterward he continued his work on experimental leukemia research as a visiting professor at the Salk 
Institute for 2 years (1977–1979), in San Diego, California, and also worked as a consultant while setting up 
mushroom cultivation in India and Indonesia.  
 

News Reports 



 
Professor Leo van Griensven went on to graduate from Wageningen University with a PhD in 1970. He studied the 
replication of the RNA of a 2-component plant virus. RNA replication was very new in plant virology; the only previous 
research on the replication of viral RNA was done by Sol Spiegelman and Charles Weissman using Qβ and MS-2 
bacteriophages. It was a fascinating time because this was a new area of biology—really the early beginning of 
molecular biology. Professor van Griensven got a job at the Rotterdam Medical School (currently known as Erasmus 
University) in 1969 but was sent to Paris for a year to learn more about oncogenic viruses. He returned to Rotterdam 
Medical School, and his first task was to set up an experimental pathology unit in the Department of Pathology under 
Professor Marco J. De Vries, who was an expert in graft-versus-host processes occurring in patients after organ 
transplantation and who was involved in early bone marrow transplants designed to cure various immune diseases. 
Rejection processes, tumor growth, and viral diseases were some of the reasons why it was important to study the 
effects of various oncogenic RNA viruses on hematopoietic stem cells. One of the observed effects was that apoptosis 
was responsible for the disappearance of embryos of mice when infected with the leukemogenic Rauscher virus 
during pregnancy. 
 
From 1977 until 1979, van Griensven also worked as a visiting scientist at the Salk Institute with Marguerite Vogt and 
Inder Verma on malignant catarrhal fever virus of mice. These viruses were natural recombinants from wild murine 
viruses causing leukemia in inbred laboratory mice and had apparently picked up evolutionary genetic information for 
tumor growth and combined this with species-specific information for infection and replication. Professor van 
Griensven considers this the most fascinating period of his scientific life. His work contributed interesting data on the 
role of xenotropic viruses and the recombinants with the regular Moloney leukemia virus that commonly induced 
T-cell lymphoma, but in the combination created an erythroid leukemia. 
 
Professor van Griensven was employed by the Netherlands Ministry of Agriculture as the Director of the Mushroom 
Experimental Station from 1981 to 2001. There he established the most advanced institute for edible fungi in the late 
1980s and 1990s, which became a worldwide commercial success thanks to the exploitation of “breeders’ rights” on 
the world’s first inbred white button mushroom strain, Horst-U1, created by Dr. Gerda Fritsche. While working for the 
Ministry of Agriculture he also worked (1986–1987) as a director to merge the National Institute for Plant Race 
Research and the National Institute for Seed Control. 
 
From 1988 to 2003, he was an extraordinary professor of applied mycology at the Radboud University Nijmegen in 
the Netherlands, in which capacity he supervised a number of intelligent PhD students in achieving their doctorates. 
The research was devoted to all aspects of mushroom cultivation, initially trying to develop indoor composting 
methods without a strong unpleasant smell but continuing the high yield and quality of conventional pungent 
composting. Together with the technology of the composting process, the students studied various metabolic routes 
induced by degrading lignocellulose. Pests and diseases were studied, followed by studies of morphology and 
development and, most important, the genetic aspects of the button mushroom, Agaricus bisporus, which led to 
highlighting significant properties of the mushroom and producing higher incomes for mushroom growers and for the 
Mushroom Experimental Station, furthering its research efforts. Around the year 2000 the Ministry of Agriculture, as 
well as the industry, stopped financing applied research in agriculture, mostly for political reasons. 



 
From 2001 to the present, Professor Leo van Griensven has held the position of guest scientist at the Plant Research 
International of Wageningen University and has combined 2 facets of his earlier expertise in the field of medicinal 
mushrooms. He is currently researching the extraction and characterization of components of medicinal mushrooms, 
immunomodulation, cell morphology, pro- and antioxidation, glycolysis, and oxidative phosphorylation. 
 
Professor van Griensven has worked in the field of medicinal mushrooms for the past 25 years. He has made major 
contributions on national and global levels. He took part in all 8 medicinal mushrooms conferences starting in 
September 2001 in Kiev, Ukraine. For each conference he organized symposia and was an invited speaker. 
 
He was invited as a member of the editorial board of the first scientific journal in the field—the International Journal 
of Medicinal Mushrooms (IJMM)—and since 2014 he has been a scientific editor of this journal. He is a diligent and 
creative reviewer and editor of the IJMM. He has published more than 40 papers in the field of medicinal mushrooms, 
some of which have been published in the IJMM, for example,“Pro- and Antioxidative Properties of Medicinal 
Mushroom Extracts” (Int J Med Mushrooms 2008;10:315–24); “Culinary-Medicinal Mushrooms: Must Action Be 
Taken?” (Int J Med Mushrooms 2009;11:281–6); and “Did the Iceman Know Better? Screening of the Medicinal 
Properties of the Birch Polypore Medicinal Mushroom, Piptoporus betulinus (Higher Basidiomycetes)” (Int J Med 
Mushrooms 2015;17: 1113–25). 
 
Several other important papers on medicinal mushrooms by Professor Leo van Griensven were published in highly 
respected journals with high impact factors, including PLoS One, Molecules, Food & Function, Food Research 
International, Carbohydrate Polymers, Journal of Bioenergetics and Biomembranes, and Food Chemistry. 
 
Professor van Griensven has written 5 books and contributed over 150 scientific articles. A list of all his publications 
can be found online (https:// www.researchgate.net/profile/Leo_Van_Griensven/ publications/). He is a friendly and 
communicative scientist and has been a collaborator in many countries in the word. He published papers on 
medicinal mushrooms with collaborators from Thailand, Turkey, Russia, China, countries of the former Yugoslavia, 
and others. 
 
Professor Leo van Griensven is an outstanding scientist and a warm and friendly colleague. His colleagues, friends, 
collaborators, and students wish him the best success in continuing his scientific activity for the benefit of mushroom 
biology and medicinal mushroom science. Together, we also wish him good health to continue in his long and 
productive career. 
 
 
  



 
The Second Chinese Lingzhi Conference 

 
The Second Chinese Lingzhi Conference accompanied with the International Economic Fungi Conference & the 229th 
CAE (Chinese Academy of Engineering) Forum on Engineering Science and Technology of China-Economic Fungi 
Forum was successfully held on September 9-12, 2016 in Longquan, Zhejiang. Ten Chinese honorable CAE members 
and other 38 well-known experts from China and abroad in plant germplasm resources, pomology, mycology, 
agronomy, wood science, plant pathology, animal nutrition and feed science, protected horticulture, virology, 
pesticide science were invited to analyze and discuss important forefront and hotspots problems of Lingzhi 
intensively. 
With the topic of “Quality Control and Evaluation Criterion for Lingzhi Products”, this conference brought together the 
most famous experts from industries to present keynote speeches and discuss hotspots or frontier topics related to 
policies and regulations, breeding, quality control, deep processing, brand building and communications, and cultures 
for a successful Lingzhi health industry. 

 

Professor Yu Li, CAE member                                    Professor Zhibin Lin 
The first keynote speech was given by Prof. Yu Li, a member of CAE, titled on “Discussion on popular issues in current 
Lingzhi research”. His speech included 6 aspects: classification of cultivated Lingzhi, pharmacological function of 
Lingzhi, fruit body and spore powder of Lingzhi, cultivation, deep processing and “the Belt and Road”of Lingzhi. He 
said that, the current production technology of Lingzhi should be innovated, the problems which deep processing of 
Lingzhi products facing need to be solved, and the industry awaits transformation and upgrading.  
The following speech titled “Antitumor effect of Ganoderma (Lingzhi) sporesand its clinical application” was given by 
Prof. Zhibin Lin from School of Basic Medical Sciences, Peking University, who is the chairman of the International 
Society for Lingzhi Research. He analyzed the immunomodulatory, hypolipidemic and hypoglycemic, anti-aging, 
antitumor effects of Lingzhi spores with laboratory data and clinical observation. He expected that the cooperation 
innovation of industries and academia, improving the qualities of products, creating a Chinese famous brand, doing 
more clinical researches about Lingzhi. 



 
In the afternoon, Prof. David Leslie Hawksworth from London Natural History Museum gave a speech on “The value 
of fungi to the global economy”. He introduced the importance of fungi in our daily lives as well as the problem 
caused by them. In his opinion, fungi play great role in the global economy today. A special application field of fungi 
on “Forensic mycology” was elucidated by Prof. Patricia Wiltshire from University of Southampton.           
Experts from Japan, Thailand and China made exciting speeches in the following as well. 
This unprecedented discussion greatly expanded people’s horizon and received positive responses from all audience. 
While existing problems were addressed, some questions were newly raised by inspiration. 
On the afternoon of September 11, more than 
300 honored guests visited the standardized 
wild cultivation zone of Lingzhi in Meidi County, 
Lanju. 
The cultivation zone located among the 
mountains with fresh air and clear water. 
Lingzhi was cultivated in imitating wild 
conditions, which combined with the zone 
forming a beautiful landscape. A visitor said, 
“This is my first time to see the Lingzhi growing 
in wild conditions. Good Lingzhi with high quality come from good environment.” 
The Second Chinese Lingzhi Conference was sponsored and organized by CAE, China Chamber of Commerce of 
Foodstuffs and Native Produce, Mycological Society of China, Jilin Agricultural University, National Alliance of Strategic 
Technology Innovation for Medicinal and Edible Mushrooms, International Society for Medicinal Mushrooms, 
Longquan People’s Government of Zhejiang Province.  
 
 



 
IMMC9 Highlights 

        
www.immc9.com 
 

            
University of Palermo, Department of Agricultural and Forest Sciences
 

ADVANCES IN MEDICINAL MUSHROOM SCIENCE: BUILDING 
 

The conference will take place in Palermo, Italy, 24
(Palermo). The conference will be organized in parallel sessions and poster exhi
conference is English. 
 

http://immc9.com/wp

1) visit the conference web site (www.immc9.com)
2) click the button on the right up side of the menu to register (REGISTRATION) or directly go to 

http://immc9.com/registration/
3) edit the pdf file in each part. The pdf automatically calculate the total a
4) print and sign the pdf 
5) pay the total registration fee due (registration+accommodation) through the bank account reported in the 

pdf file 
6) send the pdf + the receipt of your bank payment to secretary@imc9.com, giuseppe.ven

marlega@unipa.it 

For many people, letters of invitation help smooth the visa process and we wish to support international attendees in 

Up-coming Events
 

  
 
 
 
 

 
                WEBSITE 

            ORGANIZED BY 
University of Palermo, Department of Agricultural and Forest Sciences 

THEME OF THE CONFERENCE 
ADVANCES IN MEDICINAL MUSHROOM SCIENCE: BUILDING BRIDGES BETWEEN WESTERN AND EASTERN MEDICINE

DATE AND VENUE 
The conference will take place in Palermo, Italy, 24-28 September 2017 at the Splendid Hotel La Torre, in Mondello 
(Palermo). The conference will be organized in parallel sessions and poster exhibitions. The official language of the 

EARLY BIRD REGISTRATION OPEN 
http://immc9.com/wp-content/themes/immc9/doc/REGISTRATION%20FORM.pdf

 
HOW TO REGISTER 

visit the conference web site (www.immc9.com) 
click the button on the right up side of the menu to register (REGISTRATION) or directly go to 
http://immc9.com/registration/ 
edit the pdf file in each part. The pdf automatically calculate the total amount of euro for your registration

pay the total registration fee due (registration+accommodation) through the bank account reported in the 

send the pdf + the receipt of your bank payment to secretary@imc9.com, giuseppe.ven

 
INVITATION FOR VISA APPLICATION 

For many people, letters of invitation help smooth the visa process and we wish to support international attendees in 

coming Events 

BRIDGES BETWEEN WESTERN AND EASTERN MEDICINE 

28 September 2017 at the Splendid Hotel La Torre, in Mondello 
bitions. The official language of the 

content/themes/immc9/doc/REGISTRATION%20FORM.pdf 

click the button on the right up side of the menu to register (REGISTRATION) or directly go to 

mount of euro for your registration 

pay the total registration fee due (registration+accommodation) through the bank account reported in the 

send the pdf + the receipt of your bank payment to secretary@imc9.com, giuseppe.venturella@unipa.it, 

For many people, letters of invitation help smooth the visa process and we wish to support international attendees in 



 
their efforts to secure the needed travel documentation. However, in order to receive a letter of invitation, the 
meeting organizers must be assured that you intend to attend the meeting if your travel request is 
granted.  Individuals that require an official letter of invitation in order to obtain a visa and authorization to attend 
the meeting must first register for the meeting and then request a Visa Letter of Invitation.We require that you 
provide your full name, address and email for us to process the electronic official letter of invitation. The letter of 
invitation does not financially obligate the IMMC9 Conference organizers in any way. All expenses incurred in relation 
to the meeting are the sole responsibility of the attendee. Please note that we cannot guarantee that you will receive 
a visa. The decision to grant visas is at the sole discretion of the embassy/consulate. The meeting organizers cannot 
change the decision of the governmental agency should your application be denied. Due to the costs involved, we 
cannot send letters of invitation via express mail services. 
 
To request a letter of invitation in order to attend the meeting, please email (indicate "invitation letter" in subject 
line) IMMC9 at secretary@immc9.com,giuseppe.venturella@unipa.it,marlega@unipa.it 
 
Advance travel planning and early visa application are important. It is recommended that you apply early for your visa. 
 

IMPORTANT DATES AND DEADLINES 
15 January 2017 Distribution of second circular 
15 February 2017 Abstract submission deadline 
15 April 2017 Notification to authors of abstract acceptance 
30 May 2017 Early bird registration deadline 
30 June 2017 Full paper submission deadline 
31 July 2017 Closing date for registrations on-line and accommodation 
1 August 2017 Distribution of final scientific program 
24 September 2017 Registration desk opens 
25-28 September 2017 IMMC9-2017 
 

CALL FOR PAPERS  
(http://immc9.com/programme/#abstract-submission) OPEN 

Abstracts should be sent to IMMC9 (abstract@immc9.com) before the 15th of February 2017.  
 

FULL PAPERS 
(http://immc9.com/wp-content/uploads/2016/02/Plenary-template.pdf) OPEN 

Excellent papers of the IMMC9 will be published in the International Journal of Medicinal Mushrooms (IJMM). Please 
send the full paper according to journal format of the IJMM before 30 June 2017 if the IMMC9 secretary informs you 
of your abstract acceptance. If you have any academic question, please send e-mail to secretary@immc9.com. 
 
 
 



 
 
The 10th Chinese Mushroom Days First Circular 

 

1. Conference 
The 10th Chinese Mushroom Days 
 
2. Date 
14 –20 November, 2016 
 
3. Venue 
Wanda Realm Hotel, Zhangzhou, Fujian, China. http://www.wanda-zhangzhou.com/ 
Address: No. 2 Jianyuan East Road, Longwen District, Zhangzhou, Fujian 363000, P. R. China 
Tel: +86-596-866666   
Fax: +86-596-2869217   
 
4. Hosted by 
China Chamber of Commerce of Import and Export of Foodstuffs, Native Produce, and Animal By-Products(CFNA) 
Zhangzhou Municipal People's Government 
 
5. Organized by 
Bureau of Agriculture, Zhangzhou City 
Edible Fungi Chamber, CFNA 
The People’s Government of Longwen District, Zhangzhou City  
Wanda Realm Hotel, Zhangzhou 
 
6. Theme 
Session 1: Industrial Cultivation of Agaricus bisporus Symposium, 14 November  
Session 2: The 10th Chinese Mushroom Days, 15-17 November 
a. Forum on industrialization of button mushroom (Agaricus bisporus) 
b. Forum on composts of mushroom cultivation 
c. Forum on air-condition & environmental control technology in mushroom cultivation 
d. Forum on ‘Go Out’ & ‘One Belt and One Road’ policy in the edible fungi industry of China 
e. Forum on new equipment, products and technologies in the edible fungi industry 
Session 3: Workshop on the Senior Technologies in the Industrialization of Edible Fungi, 18-20 November 
 
The above-mentioned are the tentative contents of the 10th Chinese Mushroom Days. 
The first session (Industrial cultivation of Agaricus bisporus Symposium) and the third session (Workshop on the 
Senior Technologies in the Industrialization of Edible Fungi) have been confirmed by the abroad experts and the 
well-known enterprises. The Organizing Committee will gradually refine the details, which will be announced recently. 
We will always remain the same standards and requirements, and still adhere to the "open-door" spirit, to call for 



 
related comments and suggestions from the community and industry. We will strive to improve the transparency of 
decision-making and participation of all the people and to offer everyone an annual classic "material feast" and 
"spiritual feast"! 
 
Session 4: Expo for the 10th Chinese Mushroom Days 
The commercial exhibition area for the 10th Chinese Mushroom Days increased by 30% over the same period in 
previous year, and a total of hundreds of companies from China, Japan, Korea, the United States, the Netherlands, 
Italy, Canada, Germany and other countries and regions will participate this expo. 
 
Special Note: All the planned booths have been sold out up to 15 September 2016. To meet the new needs from 
other companies, the Organizing Committee is actively communicating with the hotel to ask for more booths. Please 
play close attention to the latest messages of the 10th Chinese Mushroom Days. 
 
7. Advertisements (ADs) on the proceedings of the 10th Chinese Mushroom Days 
For the extension of the previous traditions, all the presentations of the experts will be compiled into a proceeding, 
which will be distributed to the participants on conference registration. Planned printing amount will be around 1000 
to 1200 copies. The proceedings will be open for accepting commercial ADs. 
The rates of advertising costs are 

Items Cost 
Front or back cover, inside USD1500.00 

Back cover USD1800.00 
Interstitial pages USD450.00 

Requirements 
a. For digital photos or graphs (provided by the enterprises): Size 15-20 mm, resolution >300 pixel for each 
b. For ADs plate (provided by the enterprises): 216×291 mm, color mode CMYK, resolution >300 pixel for each. 
c. Format: AI，JPG，TIF，PDF 
d. Please attach your ADs by sending to mushroomdays@hotmail.com before the Submission Deadline: 30 Oct, 

2016 
 

8. The sponsorship 
The types of commercial sponsorship of the 10th Chinese Mushroom Days will be more diverse. With the spirit of 
"taking from the industry, giving back to the industry", to constantly improve the transparency of decision-making and 
participation of all the people, the Organizing Committee warmly welcome industry enterprises, social groups or 
individuals with strength, social responsibility and keen sense of public welfare to provide sponsorship. Besides 
providing funding, we also welcome you to sponsor the conference dinner, coffee breaks and inter-sessional 
proceedings. The Organizing Committee will develop personalized rewards program based on the contribution of 
sponsors. 
 
Enterprises and individuals intending to sponsor this conference, please contact the Organizing Committee. 
 



 
9. Registration Fees 
To set a new wind in the industry and maximum attract the professionals to participation and exhibition, the 
Organizing Committee decided to charge no registration fee to the participants. Simply completing the personal 
information, the participants can receive the documents, free to participate in various forums, free to visit the trade 
exhibition. As the pioneer and leader of China's edible fungi industry, the Organizing Committee of the 10th Chinese 
Mushroom Days create a precedent for the industry once again. We will raise all the funds through the government 
support, commercial expo, sponsorship and other means to organize this important event. 
 
For dining during the conference, please purchase buffet coupons in Wanda Realm Hotel Zhangzhou by yourselves. 
 
Enterprises and individuals interested in participating in the10th Chinese Mushroom Days, please complete the "Annex 
I: Registration Form of the 10th Chinese Mushroom Days" and send it to the Organizing Committee. E-mail: 
mushroomdays@hotmail.com. 
 
Remarks: 
a. All of the information required should be completed. If the information is incomplete, the registration shall be 
deemed invalid. 
b. The first session (Industrial Cultivation of Agaricus bisporus Symposium) and the third session (Workshop on the 
Senior Technologies in the Industrialization of Edible Fungi) are not free and will be charged separately. Details will 
be announced recently. 
 
10. Terms of Payment 
Please refer to the following Bank information: 
Account Name: Beijing Jinsui Exhibition Centre  
Account NO: 3181 5603 5447 
Bank Name: XINGFUDAJIE BRANCH, Beijing, Bank of China 
Be sure to indicate "the 10th Chinese Mushroom Days", the names of participants and purposes when remittance. 
 
11. Registration Date and Location 
A. Date 
a. Exhibitors: 
14 November, 2016. Please make sure your exhibition standing decorated before 05:30pm. 
b. Participants: 
Registration Date and Location: 14 November, 2016 (All day before 8:30pm). Lobby of Wanda Realm Hotel, Zhangzhou 
11-15 November, 2016. Registration Desk in the entrance of the Expo. 
The registration date and location of the first session (Industrial Cultivation of Agaricus bisporus Symposium) and the 
third session (Workshop on the Senior Technologies in the Industrialization of Edible Fungi), will be announced, so stay 
tuned. 
Friendly reminder: It is recommended for the participants to complete the registration ahead of time. If the on-site 



 
registration is needed, please bring the business cards to shorten the waiting time of filling in the information. 
B. Location 
Lobby of Wanda Realm Hotel, Zhangzhou 
Address: No. 2 Jianyuan East Road, Longwen District, Zhangzhou, Fujian 363000, P. R. China 
Tel: +86-596-866666 
Fax: +86-596-2869217 
 
12. Accommodations 
The 10th Chinese Mushroom Days will be held in Wanda Realm Hotel. Accommodations are available with the hotel as 
well. 
Location of Wanda Realm Hotel: 

 
Room rates are as below. 

Level Rate (1 room per day) 
Deluxe King 

USD66.00 
Deluxe Twin 

Grand Deluxe King 
USD71.00 

Grand Deluxe Twin 
Executive Floor Deluxe King 

USD97.00 
Executive Floor Deluxe Twin 

Deluxe Suite USD178.00 



 
Before making hotel reservation, please fill in the attached ‘The 10th Chinese Mushroom Days Hotel Reservation Form’ 
(Annex II) and have it sent to:  mushroomdays@hotmail.com 
The organizing committee will follow the "first come first served" principle to coordinate the housing of the 
participants and timely release the dynamic booking information. Once a particular room type fully booked, the 
Organizing Committee will communicate with participants and provide other chamber of Wanda Realm Hotel or other 
hotels. 
Special Note: In view of the seventh, eighth, ninth Chinese Mushroom Days, all the rooms in Wanda Realm Hotel 
were all full. Please book hotel in advance for all the exhibitors and participants! 
 
13. How to Get to the Hotel  
The organizing committee does NOT offer shuttle service between the airport and the hotel.  
Please take an airport taxi at your first arrival in Xiamen International airport which is 56 km away from the hotel 
(about an-hour trip, self-pay). Destination will be the Wanda Realm Hotel, Zhangzhou. For emergency purpose, please 
contact the staffs in organizing committee. Or take the train directly to East Zhangzhou Station. 
a. by taxi: Passengers arriving to Xiamen International Airport, Xiamen Railway Station, Station of Zhangzhou, Xiamen 
moving station, East Zhangzhou station, can directly call 968 969 taxi dispatch line and take a taxi directly to the 
Wanda Realm Hotel Zhangzhou. 
b. by public transport: Take passenger bus from Xiamen to Zhangzhou. Take the 701 bus from East Zhangzhou station 
to arrived Yue Gang xin Cun Station near Wanda Realm Hotel. Take the No.2 or No.17 bus at Zhangzhou Railway 
Station to arrive comprehensive market near Wanda Realm Hotel. 
 
14. Contact Information 
a. Staffs of the Organizing Committee:  
Mr. Dongming Zhao (+86-13910657921), 
Mr. Yongde Zheng (+86-18750088229), 
Mr. Yadong Huang (+86-13552827268), 
Mr. Ziqiang Liu (+86-13311573135). 
Tel: +86-10-87109859, 87109860 
Fax: +86-10-87109861 
E-mail: mushroomdays@hotmail.com 
QQ: 155950788, please use your true name and company. 
WeChat: lzqynkm8 
b. Contact person in Wanda Realm Hotel 
Ms. Zhihong Wang 
Tel: +86-596- 2866666#6601  
Fax: +86-596-2869217 
Phone: +86-18150670002, 18760486826 
E-mail: coco.wang1@wandahotels.com  



 
  
 
 
 
 

 
Methoxyflavones from New Lingzhi Medicinal Mushroom, Ganoderma lingzhi (Agaricomycetes) 
Authors: Kuniyoshi Shimizu , Yhiya M. Amen , Satoru Kaifuchi  
Abstract: Ganoderma lingzhi is one of the most famous medicinal fungi in the world. It has been used in folk medicine, 
especially in East Asian countries. It is also a white-rot fungus with strong wood degradation ability, especially against 
lignin. Different classes of bioactive natural products have been reported in Ganoderma, including triterpenes, 
polysaccharides, sterols, and peptides. The triterpenes and polysaccharides are the primary bioactive compounds 
of Ganoderma. We report for the first time the presence of 3 methoxyflavones as minor constituents in G. linghzi. The 
3 compounds were identified based on different spectroscopic techniques, including 1- and 2-dimensional nuclear 
magnetic resonance (1H-1H correlation spectroscopy, heteronuclear single quantum coherence, and heteronuclear 
multiple bond correlation) and mass spectrometry (high-resolution electrospray ionization mass spectrometry). Our 
report provides an approach to a possible biosynthetic pathway for biosynthetic genes in the mushrooms. Another 
great possibility is that these compounds may exist or be formed through degradation of the components in the 
woody substrate, such as lignin, and then subsequently translocate to the fruiting bodies. 
International Journal of Medicinal Mushrooms, Volume 18, 2016 Issue 8, pages 713-719 

 
Recent Advances and Challenges in Studies of Control of Cancer Stem Cells and the Gut Microbiome 
by the Trametes-Derived Polysaccharopeptide PSP (Review) 
Authors: Joseph M. Wu , Barbara B. Doonan , Tze-chen Hsieh , Qingyao Yang , Xiao-Tong Yang , Ming-Tat Ling  
Abstract: The medicinal mushroom Trametes versicolor has been well recognized for its activity in maintaining the 
general health of the population and in managing and treating human diseases in various cultures. Its use has been 
recently gaining acceptance and popularity in Western countries. The reported health benefits of T. versicolor led to a 
search for the identity of its bioactive ingredients. These efforts have resulted in the isolation of the 
polysaccharopeptide PSP from cultured mycelia of strain Cov-1, which expresses large amounts of PSP. The 
availability of highly purified PSP was followed by studies of its biological activities using tissue culture models and 
limited human clinical trials. In this review we summarize recent advances in the antitumorigenic and 
immunomodulatory effects of PSP, elimination of prostate cancer stem cells and control of the intestinal microbiome, 
and its interplay with host cells as a prebiotic. These findings may have implications for widening and repurposing the 
use of PSP. 
International Journal of Medicinal Mushrooms, Volume 18, 2016 Issue 8, pages 651-660 
 
 
 
 

Research progress 



 
Protective roles of polysaccharides from Ganoderma lucidum on bleomycin-induced pulmonary 
fibrosis in rats 
Authors: Jianhui Chen, Yingying Shi, Lian He, Hairong Hao, Baolan Wang, Yulong Zheng, Chengping Hu 
Abstract: The purpose of this paper was to investigate the protective effects of polysaccharides from 
(PGL) Ganoderma lucidum on bleomycin-induced pulmonary fibrosis in rats. Our study demonstrated that treatment 
with PGL of 100–300 mg/kg for 28 days led to significant reduction in the pulmonary index, inflammatory cell 
infiltration and collagen deposition in rats with bleomycin-induced pulmonary fibrosis, which was associated with 
increased levels of glutathione, glutathione peroxidase, catalase and superoxide dismutase and decreased contents of 
malondialdehyde and hydroxyproline in the lung. These results indicated that PGL played a positive protective role in 
the pulmonary fibrosis and its possible mechanism was to improve lung antioxidant ability. 
International Journal of Biological Macromolecules, Volume 92, November 2016, Pages 278-281 
 
New lanostane-type triterpenoids from the fruiting body of Ganoderma hainanense 
Authors: Wei Li, Lan-Lan Lou, Jian-Yong Zhu, Jun-Sheng Zhang, An-An Liang, Jing-Mei Bao, Gui-Hua Tang, Sheng Yin 
Abstract: Five new lanostane-type triterpenoids, ganoderenses A − E (1 − 5), two new lanostane nor-triterpenoids, 
ganoderenses F and G (6 and 7), along with 13 known analogues (8 − 20) were isolated from the fruiting body 
of Ganoderma hainanense. Their structures were determined by combined chemical and spectral methods, and the 
absolute configurations of compounds 1 and 13 were confirmed by single crystal X-ray diffraction. All compounds 
were evaluated for inhibitory activity against thioredoxin reductase (TrxR), a potential target for cancer chemotherapy 
with redox balance and antioxidant functions, but were inactive. 
Fitoterapia, Volume 115, December 2016, Pages 24-30 
 
Effects of polysaccharide from mycelia of Ganoderma lucidum on intestinal barrier functions of rats 
Authors: Mingliang Jin, Yimin Zhu, Dongyan Shao, Ke Zhao, Chunlan Xu, Qi Li, Hui Yang, Qingsheng Huang, Junling Shi 
Abstract: The intestinal mucosal barriers play essential roles not only in the digestion and absorption of nutrients, but 
also the innate defense against most intestinal pathogens. In the present study, polysaccharide from the mycelia 
of Ganoderma lucidum was given via oral administration to rats (100 mg/kg body weight, 21 days) to investigate its 
effects on intestinal barrier functions, including the mechanical barrier, immunological barrier and biological barrier 
function. It was found that the polysaccharide administration could significantly up-regulate the expression of 
occludin, nuclear factor-κB p65 (NF-κB p65) and secretory immunoglobulin A (SIgA) in ileum, markedly improve the 
levels of interferon-γ (IFN-γ), interleukin-2 (IL-2), and IL-4, and decrease the level of diamine oxidase (DAO) in serum. 
Meanwhile, rats from the polysaccharide group showed significant higher microbiota richness in cecum as reflected 
by the Chao 1 index compared with the control group. Moreover, the polysaccharide decreased 
the Firmicutes-to-Bacteroidetes ratio. Our results indicated that the polysaccharide from the mycelia of G. 
lucidum might be used as functional agent to regulate the intestinal barrier functions. 
International Journal of Biological Macromolecules, Volume 94, Part A, January 2017, Pages 1-9 
 
 
 



 
Screening of beta-glucan contents in commercially cultivated and wild growing mushrooms 
Authors: Miriam Sari, Alexander Prange, Jan I. Lelley, Reinhard Hambitzer 
Abstract: Mushrooms have unique sensory properties and nutritional values as well as health benefits due to 
their bioactive compounds, especially beta-glucans. Well-known edible and medicinal mushroom species as 
well as uncommon or unknown species representing interesting sources of bioactive beta-glucans have been 
widely studied. Commercially cultivated and wild growing mushrooms were analysed for their beta-glucan 
contents. Enzymatic determinations of all glucans, alpha-glucans and beta-glucans in 39 mushrooms species 
were performed, leading to very remarkable results. Many wild growing species present high beta-glucan 
contents, especially Bracket fungi. The well-known cultivated species Agaricus bisporus, Lentinula 
edodes and Cantharellus cibarius as well as most screened wild growing species show higher glucan contents in 
their stipes than caps. 
Food Chemistry, Volume 216, 1 February 2017, Pages 45-51 
 
Oldest orgmism—mushroom 
Author: S. Griffiths 
The fossilized fungus that ‘kick started’ life on Earth: 440-million-year-old mushroom is the oldest organism to have 
lived on dry land. A primitive mushroom that was key to kick starting life on Earth has been unveiled. The fungus lived 
440 million years ago and is said to fill an important gap of the evolution of life. It is oldest fossil of a land dwelling 
organism ever found and its discovery suggests dry land was first colonized by primitive mushrooms before life could 
bloom. This fossil provides a hint that mushroom forming fungi may have colonized the land before the first animals 
left oceans.  
Daily Mail Australia, Wednesday Oct. 5th, 2016 
 
Mushroom Extracts Decrease Bone Resorption and Improve Bone Formation 
Authors: Igor Erjavec , Jelena Brkljacic ,Slobodan Vukicevic, Boris Jakopovic , Ivan Jakopovich 
Abstract: Mushroom extracts have shown promising effects in the treatment of cancer and various chronic diseases. 
Osteoporosis is considered one of the most widespread chronic diseases, for which currently available therapies show 
mixed results. In this research we investigated the in vitro effects of water extracts of the culinary-medicinal 
mushrooms Trametes versicolor, Grifola frondosa, Lentinus edodes, and Pleurotus ostreatus on a MC3T3-E1 mouse 
osteoblast-like cell line, primary rat osteoblasts, and primary rat osteoclasts. In an animal osteoporosis model, rats 
were ovariectomized and then fed 2 mushroom blends of G. frondosa and L. edodes for 42 days. Bone loss was 
monitored using densitometry (dual-energy X-ray absorptiometry) and micro computed tomography. In the 
concentration test, mushroom extracts showed no toxic effect on MC3T3-E1 cells; a dose of 24 µg/mL showed the 
most proliferative effect. Mushroom extracts of T. versicolor, G. frondosa, and L. edodes inhibited osteoclast activity, 
whereas the extract of L. edodes increased osteoblast mineralization and the production of osteocalcin, a specific 
osteoblastic marker. In animals, mushroom extracts did not prevent trabecular bone loss in the long bones. However, 
we show for the first time that the treatment with a combination of extracts from L. edodes and G. 
frondosa significantly reduced trabecular bone loss at the lumbar spine. Inhibitory properties of extracts from L. 
edodes on osteoclasts and the promotion of osteoblasts in vitro, together with the potential to decrease lumbar spine 



 
bone loss in an animal osteoporosis model, indicate that medicinal mushroom extracts can be considered as a 
preventive treatment and/or a supplement to pharmacotherapy to enhance its effectiveness and ameliorate its 
harmful side effects. 
DOI: 10.1615/IntJMedMushrooms.v18.i7.10,pages 559-569 
 
Chemical Composition and Antiproliferative, Antioxidant, and Proapoptotic Effects of Fruiting Body 
Extracts of the Lingzhi or Reishi Medicinal Mushroom, Ganoderma lucidum (Agaricomycetes), from 
India 
Authors: Balraj Singh Gill, Prateek Sharma, Navgeet, Sanjeev Kumar 
Abstract: Ganoderma lucidum is a renowned medicinal mushroom exploited as a panacea because of the broad 
spectrum of its bioactivities, which give it invaluable nutritional and clinical implications. This research was 
implemented with an incentive to explore and quantify various macromolecules encompassed in the oriental fungus; 
these vary in concentration with respect to the development/growth phase, host plants, and geographic location of 
collection. Chemical profiling of G. lucidum confirmed the presence of myco-constituents, their amounts varying in 
response to extreme climatic conditions. G. lucidum extract exhibited elevated levels of all myco-constituents but 
flavonoids, which were more pronounced when in a parasitic relationship with their host plants. Proapoptotic 
efficiency portrayed by the extracts against a prostate cancer cell line (PC-3) was also found to be similar. The 
samples collected from the Bathinda region, with Azadirachta and Acacia trees as the host plants, showed 
several-fold augmentation in levels of G. lucidum gredients compared with other variants. Elevated levels of 
myco-constituents highlight their significance in inhibiting prostate cancer cell proliferation, reducing reactive oxygen 
species, suppressing invasive potential, and inducing apoptosis. It was thus concluded that G. lucidum grown 
on Azadirachta plants was more efficient in exhibiting potent biological activities than G. lucidum grown on other host 
plants. 
DOI: 10.1615/IntJMedMushrooms.v18.i7.50, pages 599-607 
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Induction of Flavin-Containing Monooxygenase in Mice by Oral Administration of Extract of Phellinus baumii 
(Agaricomycetes) 
Batbayar Sainkhuu, Beom Su Park, & Ha Won Kim 
 
Structural Characterization and Immunological Activities of a Novel Water-Soluble Polysaccharide from the Fruiting Bodies of Culinary-Medicinal Winter Mushroom, Flammulina velutipes (Agaricomycetes)  
Ting Feng, Wei Jia, Wen-Han Wang, Chi-Chung Lin, Hua Fan, Jing-Song Zhang,  Hai-Ying Bao 
 
Giant Oyster Mushroom, Pleurotus giganteus (Agaricomycetes) Enhances Adipocytes Differentiation and Glucose 
Uptake Via Activation of PPARγ and Glucose transporters 1 and 4 in 3T3-L1 Cells 
Puvaneswari Paravamsivam, Chua Kek Heng, Sri Nurestri Abdul Malek, Vikineswary Sabaratnam, Ravishankar Ram M, 
& Umah Rani Kuppusamy 
 
Comparison of Chemical Compositions and Bioactive Components between Fruiting Bodies and Submerged 
Cultured Mycelia of the Willow Bracket Medicinal Mushroom, Phellinus igniarius (Agaricomycetes)   
Huawei Zeng, Wenfeng Wang, Menghua Ma, Guohua Xu, Mei Ying-jie, & Jianfan Sund 
 
Hepatoprotective Effects and Mechanisms of Action of Triterpenoids from Ganoderma lucidum (Agaricomycetes) on 
α-Amanitin-Induced Liver Injury in Mice 
Huihui Wu, Shanshan Tang, Zhaoqin Huang, Qian Zhou, Ping Zhang, & Zuohong Chen 
 
Genetic Diversity and Relationships of 24 Strains of Genus Auricularia (Agaricomycetes) by Using SRAP Markers 
Ping Du, Tian-Xu Cao, Bao-Kai Cui, Yuan Yuan, & Yu-Cheng Dai 
 



 International Journal of 
Medicinal Mushrooms 

            2016, Vol. 18, Issue no.10  

Medicinal Value and Taxonomy of the Tinder Polypore, Fomes fomentarius (Agaicomycetes). A Review 
Ján Gáper, Svetlana Gáperová, Peter Pristaš, & Kateřina Náplavová 
 
Assessment of the Safety of Shiitake Culinary-Medicinal Mushroom, Lentinus edodes (Agaricomycetes) in Rats: Biochemical, Hematological and Antioxidative Parameters  Denise Grotto, Daiane Cristovam Rosa Bueno, Gabriela Karine de Almeida Ramos, Susi Rosa da Costa, Sara Rosicler Vieira Spim, & Marli Gerenutti 
 
Comparison of the Composition and Antioxidant Activities of Phenolics from the Fruiting Body of Asian Cultivated 
Culinary-Medicinal Mushrooms 
Shaoling Lin, Lai Tsz Ching, Xinxin Ke, & Peter C.K. Cheung 
 
Fatty Acids Composition in Different Collections of Coprinoid Mushrooms (Agarcomycetes) and its Medicinal Value 
Susanna M. Badalyan  
 
Free-Radical Scavenging Activities of Cultured Mycelium of Paecilomyces hepialii (Ascomycetes) Extracts and 
Structural Characterization of Bioactive Components by Nuclear Magnetic Resonance Spectroscopy 
Lucia Ungvarská Maľučká, Jarmila Harvanová, Martin Pavlík, Martin Rajtar, & Lukáš Jaroščiak 
 
Antimicrobial Coumarins from Oyster Culinary-Medicinal Mushroom, Pleurotus ostreatus (Agaricomycetes) from 
Kenya 
Lilechi D. Baraza, Wekesa Neser, Korir Cheruiyot Jackson, Juma B.F, Ochieno Dennis, Kamau R. Wairimu,  Aggrey 
Osogo Keya, &  Matthias Heydenreich  
 
Acidified Hot Water Extraction of Adenosine, Cordycepin and Polysaccharides from Chinese Caterpillar 
Mushroom, Ophiocordyceps sinensis CS1197 (Ascomycetes): Application of Artificial Neural Network, 
Evaluation of Antioxidant and Antibacterial Activities 
Shashidhar M.G. & Manohar B 
 
Immunomodulation Effect of the Artist’s Conk Medicinal Mushroom, Ganoderma applanatum (Agaricomycetes) 
Aqueous Extract on the Rainbow Trout (Oncorhynchus mykiss ) 
Azadeh Manayi, Mahdi Vazirian, Fereshteh Hassan Zade, & Akram Tehranifard 
 
Investigation of Optimal Growth Requisites for the Mycelial Growth of Lingzhi or Reishi Medicinal Mushroom, 
Ganoderma lucidum (Agaricomycetes) on Oil Palm Biomass in Malaysia 
Surya Sudheer, Asgar Ali,  & Sivakumar Manickam 
 
 



 International Journal of 
Medicinal Mushrooms 

          2016, Vol. 18, Issue no.11  

Anti-Tumor Activity of Extracts from Medicinal Basidiomycetes Mushrooms 
Elena Vetchinkina, Alexandr Shirokov, Alla Bucharskaya, Nikita Novolokin, Artur Prilepskiy, Andrey Burov, Galina 
Maslyakova, & Valentina Nikitina 
 
Medicinal Properties of the Genus Clitocybe and of Lectins from Clouded Funnel Cap Mushroom, C. nebularis 
(Agaricomycetes). A Review. 
Jure Pohleven, Janko Kos, & Jerica Sabotič 
 
A Polysaccharide from Culinary-Medicinal Mushroom Pholiota nameko (Agaricomycetes) Inhibits NF-κB Pathway in 
Dendritic Cells Through TLR2 Receptor 
Haiping Li, Pei Zhao, Fengling Wang, Lihua Huai, Ruixuan Zhu, Guoliang Li, & Yufeng Xu 
 
Evaluation of Anti-Anxiety Potential of Four Ganoderma (Agaricomycetes) Species from India in Mice 
Ranjeet Singh, Gurpaul Singh Dhingra, & Richa Shri 
 
Anti-Inflammation of Fruiting Bodies and Submerged Cultured Mycelia of Culinary-Medicinal Higher 
Basidiomycetes Mushrooms 
Rao-Chi Chien, Lan-Min Lin, Yuan-Hua Chang, Yu-Chieh Lin, Pei-Hsuan Wu, Mikheil D. Asatiani, Sophie Gabrielle Wasser, 
Maxim Krakhmalnyi, Abed Agbarya, Solomon P. Wasser, & Jeng-Leun Mau 
 
Evaluation of Anti-Cholinesterase, and Inflammation Inhibitory Activity of Medicinal Mushroom Phellinus pini 
(Basidiomycetes) Fruiting Bodies 
Kyung Hoan Im , Trung Kien Nguyen, Jae Kwang Kim, Jae-hyuk Choi, & Tae Soo Lee 
 
Comprehensive Evaluation of Antioxidant Potential of Coastal Dune Mushroom Species from the South-West of 
France 
Lina Smolskaite, Thierry Talou, & Petras Rimantas Venskutonis 
 
In silico Analysis of Lanostanoids Characterized in Ganoderma Mushrooms (Agaricomycetes) as Potential Ligands of 
Vitamin D Receptor 
Jorge Suárez-Medellín, Thuluz Meza-Menchaca, Joaquin Antonio Quiroz Carranza, Angel Trigos, & Abraham M. 
Vidal-Limón 
 
Laccase Production among Medicinal Mushrooms from Genus Flammulina (Agaricomycetes) Under Different 
Treatments in Submerged Fermentation 
Qi An,  Mei-Ling Han,  Xue-Jun Wu,  Jing Si,  Bao-Kai Cui,  Yu-Cheng Dai,  &  Bing Wu 
  



 International Journal of 
Medicinal Mushrooms 

                           2016, Vol. 18, Issue no.12  

Genoprotective Capacity of Alternatively Cultivated Lingzhi or Reishi Medicinal Mushroom, Ganoderma lucidum 
(Agaricomycetes) Basidiocarps 
Jasmina Ćilerdžić, Mirjana Stajić, Lada Živković, Jelena Vukojević, Vladan Bajić, & Biljana Spremo-Potparević 
 
Purification, Characterization, Antioxidation and Anti-Aging of Exo- and Endopolysaccharides of Royal Sun 
Medicinal Mushroom, Agaricus brasiliensis (Agaricomycetes) 
Jianjun Zhang, Zheng Gao, Shangshang Li, Shanglong Gao, Zhenzhen Ren, Huijuan Jing, Le Jia 
 
Effect of Polysaccharide from Cordyceps militaris (Ascomycetes) on Physical Fatigue Induced by Forced Swimming 
Xu Yan-Feng 
 
Investigation of Tiger Milk Mushroom Medicinal Mushroom, Lignosus rhinocerotis (Agaricomycetes) as an 
Anti-Ulcer Agent  
Kar Lin Nyam, Chia Yoong Chang, Chon Seng Tan, & Szu Ting Ng 
 
Renoprotective Effects of Shout Camphor Medicinal Mushroom, Taiwanofungus camphoratus (Basidiomycetes) 
Mycelia on Several Media in Mice with Chronic Kidney Disease 
Shu-Chi Wang, Chih-Hui Yang, Alexandru Mihai Grumezescu, Yu-Mei Lin, Keng-Shiang Huang, Wei-Ting Wang, Hsin-Yi 
Su, Cing-Yan Jhang, Ruo-Yun Chung, & Jiun-Hua Chou  
 
Estimate Ergosterol Content at Different Developmental Stages of Lingzi or Reishi Medicinal Mushroom, 
Ganoderma lucidum (Agaricomycetes) 
Anna Goyal, Anu Kalia, & Harpreet Singh Sodhi 
 
Taxonomical Establishment and Compositional Studies of a New Cordyceps (Ascomycetes) Species from 
Northwest Himalayas (India)  
Sapan Kumar Sharma, Nandini Gautam, Narender Singh Atri, & Subhash Dhancholia 
 
Downregulation of Ethylene Production Increases Mycelial Growth and Primordia Formation in Button 
Culinary-Medicinal Mushroom, Agaricus bisporus (Agaricomycetes) 
Chaohui Zhang, Tao Huang, Chaohui Shen, Xiaoting Wang, Yuancheng Qi, Jinwen Shen, Andong Song, Liyou Qiu, & 
Yuncan Ai 
 
Production of Basidiomata and Ligninolytic Enzymes by Lingzhi or Reishi Medicinal Mushroom, Ganoderma lucidum 
(Agaricomycetes) in Licuri (Syagrus coronata) Wastes in Brazil 
Thaís Almeida de Menezes, Aline Simões da Rocha Bispo, Maria Gabriela Bello Koblitz, Luciana Porto de Souza 
Vandenberghe,Hélio Mitoshi Kamida, & Aristóteles Góes-Neto 
  



 
 
Compendium of Mycotherapy 
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Description 
The term mycotherapy was first coined in 1997 by the 
coauthor of this book, Professor Jan I. Lelley. It refers to the 
use of fungi and fungal substances in the prevention and 
treatment of health problems in humans and animals. Over 
the past 18 years, this form of naturopathy, which has been 
firmly entrenched in traditional European and Asian 
medicine for nearly half a century, has been increasingly 
corroborated through modern, scientific research, gaining 
considerable importance over time. Preparations made from over a dozen large fungi (macromycetes) are produced 
by numerous companies and are available as over-the-counter remedies. They are also recommended and prescribed 
by therapists. The products are classified as dietary supplements. 
Given the increasing significance of these products, an overwhelming amount of factual information of varying 
relevance is in circulation. It is virtually impossible for laypersons and therapists with little experience in mycology to 
read and digest all of this information; hence it can be bewildering. The development of mycotherapy has not 
escaped media attention. The press grasp any opportunity to discuss fungi and provide information on their healing 
powers. Accurate, factual information is not always conveyed, however, and this makes it difficult for the right 
message to get through to the general public. Now and then we may have the impression that medicinal mushrooms 
could cure almost every ailment. Therefore, we briefly summarize the key information about medicinal mushrooms 
and their potential therapeutic applications. This compendium on mycotherapy has been compiled on the basis of 
recognized scientific information and years of practical experience. It does not, however, claim to be exhaustive, but 
it is expandable. We have therefore expressly asked all of those involved in this specialist area for their comments 
and recommendations.   
180 pages, © 2016 
ISBN: 978-1-56700-451-9 
ISBN Online: 978-56700-448-9 



 
  
 
 
 
 

 
Consequences of Misnomer or Mistakes in Identification of Fungal Species 
Václav Šašek  
Vysočanská 548, 190 00 Prague 9, Czech Republic; E-mail: vaclav.sasek.1@seznam.cz 
ABSTRACT: The author, as a reviewer of many international journals, describes his long-standing experiences with 
incorrect identification of mushroom and fungal species and the resultant incorrect naming of those species that 
served as experimental models. From his own praxis, he selected several characteristic examples that sometimes 
ended in a curious situation. Some recommendations to authors of publications and persons responsible for the 
proper naming of mushrooms under study are summarized. 
KEY WORDS: medicinal mushrooms, taxonomy, nomenclature, mushroom names, valid and invalid names, culture 
collection contaminations 
I. INTRODUCTION 
In many manuscripts I have reviewed, some mistakes were repeated frequently, indicating insufficient knowledge in 
mycology, especially taxonomy and nomenclature. The authors of the manuscripts were partly to blame because they 
only innocently passed on inaccurate information from the supplier/identifier of the mushrooms and fungal material. 
However, their mistake is that they did not diligently examine and reconfirm the identification of the material with 
which they planned to work and therefore submitted their research for publication using incorrect information. 
Usually there are two main reasons this occurs— an error in the name of the respective mushroom or a wrongly 
identified organism. 
II. INVALID NAME OF THE MUSHROOMS 
Perhaps the worst example of this is the mushroom named “Pleurotus florida.” The incorrect naming of this species 
has been repeated in mycological literature, and in manuscripts sent to this journal, for very many years. In fact, no 
fungus of this name exists. The fungal culture named “Pleurotus florida” that has been distributed in many 
mycological culture collections is, in fact, P. ostreatus. Here is a historical remark to clear up the problem. In 1965, in 
Germany, Dr. Gerlind Eger published her study on an oyster mushroom that she obtained from Florida in the United 
States.1,2 The strain was isolated by a person named Block and sent to Dr. Eger as P. ostreatus (Jacq. ex Fr.) Quél. Dr. 
Eger fructificated the culture and saw that it did not look the same as the P. ostreatus fruiting bodies of German 
origin. She consulted Dr. A. H. Smith (Ann Arbor, MI, USA), who found some similarities with P. cornucopiae Paul. ex 
Fr. Thus, Dr. Eger named the mushroom Pleurotus florida without any description of a new fungal species as is 
required under nomenclature regulations. This was a crucial mistake, against all taxonomy and nomenclature rules. 
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Dr. Eger was a recognized expert in the field of mushroom fructification and fruit body regeneration; however, she 
was probably not experienced in fungal nomenclature. Several fungal taxonomists protested against the name P. 
florida and declared the name invalid (nomen nudum).3–6 Also, Dr. Eger soon realized her mistake and in the next 
publication7 named the fungus “Pleurotus from Florida.” Meanwhile, the cultures of this fungus were distributed into 
many fungal culture collections and to many mushroom growers because of its good mycelium growth and fruiting 
body production also at higher temperature, as well as other advantageous features. Current classification of this 
mushroom is P. ostreatus (Jacq.: Fr.) Quél. cv. Florida (cv. means cultivar). Sometimes the cv. is replaced by f. sp. 
(forma specialis) or the fungus is simply considered as an albino form of P. ostreatus. In my opinion, which has been 
affected by my long-time career at the Institute of Microbiology, Czech Academy of Sciences, I could admit naming 
the fungus “P. ostreatus strain Florida” since it was distributed not in the form of natural fruiting bodies but as a pure 
culture that possessed some properties different from P. ostreatus cultures standardly used in the mushroom 
business. Perhaps in the future, modifications of naming this fungus will come about because Hilber5 and Bresinsky et 
al.4 have already stated that strains available under the name “florida” represent two taxa, the majority being P. 
ostreatus and at least one strain being P. pulmonarius. 
Very similar misunderstandings and inconsistencies as in the case of the so-called “Pleurotus florida” also occurred in 
the naming of one Agaricus species. The mushroom was originally found in Brazil and named Royal Sun Agaricus. 
Because of its very good culinary and medicinal properties, it appeared soon in Japan, where it was cultivated and 
subjected to an intensive research of its multivarious medicinal properties.8,9 The mushroom became popular and 
quickly expanded into other countries. First, it was named A. blazei but soon it appeared that two different species 
named A. blazei existed: one A. blazei sensu Murrill, and the other A. blazei sensu Heinem. With the aim of solving 
this problem Wasser et al.10 named this new culinary-medicinal mushroom A. brasiliensis S. Wasser et al. However, 
instead of settling this nomenclature problem, a heated exchange of different views began.11–13 
Even the Latin name of the well-known cultivated mushroom—white button mushroom—in most parts of the world 
is A. bisporus (J.E. Lange) Imbach, while on the American continent many mycologists insist on the name A. 
brunnescens Peck because it is the oldest and thus correct name for the cultivated mushroom. The name A. bisporus 
has been supported by the fact that it has long been used in the naming of the most common cultivated mushroom. 
Regardless of the opinion that A. brunnescens and A. bisporus are the same species, the disputations about the name 
priority are endless. For example, see Malloch et al.,14 who insist on the facts that A. brunnescens was validly 
described by Peck in 1900, while A. bisporus was described in 1923 by Lange under the name Psaliota hortensis forma 
bispora. If it were not for the most common cultivated mushroom, such disputation could be neglected; however, in 
this case, it introduces confusion in the minds of researchers dealing with cultivated and medicinal mushrooms. 
In the Far East, the famous medicinal mushroom used in oriental medicine as lingzhi or reishi, and named Ganoderma 
lucidum (W.Curt.:Fr.) P. Karst. in the scientific literature, has recently been separated into several species on the basis 
of geographic differences and also using molecular techniques. This difficult and unenviable task was recently 
explained in detail by Wasser as follows15: 

There is now mounting evidence that shows most species previously reported as Lingzhi or Reishi (Ga. lucidum) in 
most pharmacological studies were mistakenly identified. Ga. lucidum presents a taxon-linneon or species-complex 
of which the future subdivision requires caution.16 Publications, patents, and products are also at risk. Over the 



 
years, at least 166 laccate Ganoderma species have been described worldwide.17 Approximately 100 Ganoderma 
species are known from China.18It is not known what the taxonomic positions of so-called medicinal Blue Ling Zhi, 
or Red Ling Zhi, or White Ling Zhi are. For example, Cao et al.19 published a paper in which they claimed that the 
so-called Ga. lucidum in China is quite different from the Ga. lucidum found and described in Europe, and so they 
introduced a new species, Ganoderma lingzhi Sheng H. Wu, Y. Cao et Y. C. Dai, for Chinese mycobiota. This brought 
more problems and confusion. Who knows which Ganoderma species is medicinal? Which species of Lingzhi is the 
Chinese national mushroom, Ga. lucidum or Ga. lingzhi? Nobody knows. Young and Feng20 published a special 
mini-review dedicated to this problem, called “What is the Chinese ‘Lingzhi’?.” Molecular phylogenetic analyses 
based on the ITS (internal transcribed spacer) and 25S ribosomal DNA sequences indicated that most of the 
collections called “Ga. lucidum” in East Asia were not conspecific with Ga. lucidum found in Europe.20 Moreover, in 
2012, in the journal Nature Communications, a group of scientists published a paper dedicated to genome 
sequences of the model medicinal mushroom Ga. lucidum.21 The authors reported Ga. lucidum 43.3-Mb genome, 
encoding 16,113 predicted genes, obtained using next-generation sequencing and optical mapping approaches. 
However, this very important publication did not solve the problem of the Ga. Lucidum species complex because 
the authors studied one dikaryotic strain, CGMCC5.0026, belonging to the Ga. lucidum Asian group from China, 
which was claimed to be, as already mentioned, the new species to science, Ga. lingzhi.  

It is supposed that Ga. lucidum is probably restricted to the western part of Europe, although its distribution range 
can possibly also include parts of Siberia and western regions of China. Based on molecular phylogenetic evidence, it 
appears that most collections labeled Ga. lucidum in North America do, in fact, best correspond to the taxon labeled 
Ga. Resinaceum in Europe, whereas Ga. tsugae in North America is genetically very close to the “true” Ga. Lucidum 
from Europe.22 If you check some lists of fungal species, such as http://www.indexfungorum.org/Names/ Names.asp, 
http://www.mycobank.org/quicksearch .aspx, and http://www.speciesfungorum.org/Names/ Names.asp, you will see 
the complicated position of the former simple name Ga. lucidum. 
The above examples are not a rarity; on the contrary, such incidents happen often for many reasons. Scientific names 
in use for edible and medicinal mushroom can change as a result of new research on relationships and species limits, 
and/or issues relating to the international rules regulating publication of scientific names. Other reasons for changing 
scientific names include the existence of an earlier name which has priority, the replacement of an incorrect name, or 
the wrong original identification. Implementation of genetics, and biochemical and ultrastructural studies, and the 
currently still increasing use of methods of molecular biology will surely contribute to the increase in the number of 
new mushroom Latin names, hopefully resulting in scientific progress. 
III. WRONGLY IDENTIFIED SPECIES OF THE MUSHROOM OR THE CULTURE 
It is surprising how carefree some researchers are sometimes. If they receive a fruiting body or a culture, they may 
not obtain complex information about its full name and origin, eventually depositing it in a herbarium or assigning a 
culture number in a collection, and so forth. When I started isolating pure cultures from mushroom fruiting bodies, I 
used to go to meetings of the Czechoslovak Scientific Society for Mycology, where freshly collected fruiting bodies 
were demonstrated as passing regularly through the hands of the best Czech mycology experts. I also brought my 
own samples, gathered from the forest, to those meetings for verification. Once the mushroom is wrongly identified 
and then used in experiments, or serves as a source for isolating of pure cultures, the consequences can be 



 
formidable; it can bring into the scientific literature a disorder that is not easily reversed, or if a culture of a wrongly 
indentified fruiting body is distributed among other culture collections, the mistake is sometimes impossible to 
eliminate.  
Mistakes in fruiting body identification, contamination during isolation, or culture reinoculation can happen 
occasionally; however, it is much worse, when the fungus’s Latin name is changed on purpose. Some 53 years ago, 
when I was a new Ph.D. student in the Laboratory of Experimental Mycology in Prague, a visitor from Bulgaria 
delivered a lecture on a popular topic at the time—single cell proteins. He named the fungal species he worked with 
Polyporus squamosus. Since my university studies involved work with micromycetes and then my research subjects in 
my Ph.D. study were cultures of Basidiomycetes, I easily recognized from the slides the Bulgarian lecturer showed 
that they were not basidiomycetous cultures but rather a micromycete of the genus Fusarium. In my adolescent 
enthusiasm, I told him that the fungus had typical multicellular, crescent-like conidia of a Fusarium and that I could 
identify the species for him with pleasure. My suggestion was strongly refused. A couple of years later, I met Prof. A. S. 
Buchalo of the Institute of Botany in Kiev, Ukraine, and I retold that story to her. She got excited because the same 
fellow also visited her laboratory and presented a similar lecture. She also recognized the culture as a Fusarium, and 
she offered him the correct species identification. Because she was more assertive than I had been, she got the 
culture. Several years after the story, I received a reprint23 from Prof. Buchalo, in which she described the Fusarium as 
F. sambucinum Fuck. var. ossicolum (Berk. et Curt.) Bilai. In the paper, she documented microscope photos of conidia 
of that micromycete as well as the pictures of how the fungus should look if it were the mushroom culture (including 
a clamp connection on the mycelium). The reason for that unfair trick was evident. The Bulgarian fellow presented his 
fungus as a promising organism for food protein production. He declared his fungus as a mushroom because if he 
admitted that the producing fungus was a Fusarium, his chance to succeed in the food protein business would be 
negligible because many Fusarium species are known as producers of dangerous mycotoxins. 
The above story is an exception because of its purposely made change of a fungus; however, each fungal culture 
collection probably has some problem with wrong identification or a contamination, sometimes due to culture 
exchanges among individual culture collections. 
Sometimes the cause of the contamination can be curious. Our Laboratory of Experimental Mycology had a program 
of cooperation with the Laboratory of Fungal Biochemistry in Saint Petersburg, Russia. Since there was no mycologist 
at the Petersburg laboratory, during my visits, I had occasionally been asked to check some of their cultures for 
possible contamination. Once while looking under a microscope I observed the presence of clamp connections on 
hyphae of fungal species, where clamp connections should not be present. After a long discussion, we came to the 
conclusion that some time ago someone must have brought a great cluster of oyster mushroom fruiting bodies into 
the laboratory. Over the weekend, it was left freely on the bench in the laboratory; on Monday, the laboratory staff 
found every possible surface in the room covered with a layer of basidiospores. Since the same room was used as a 
place in which manipulation with cultures took place, this was the reason why many test tubes with cultures got 
contaminated with one fungus—the oyster mushroom characterized with abundant clamp connection formation. 
The medicinal mushroom Oudemansiella mucida (Schrad.) Höhn., a producer of antifungal antibiotic mucidin 
discovered in our laboratory, was our research subject for several years. I was involved in studying the effect of the 
antibiotic on test organisms which included a yeast we received from the Research Institute of Antibiotics and 



 
Biotransformation connected to the factory where the antibiotic was manufactured. The culture was believed to be 
Candida albicans, a nonpathogenic strain of that species. During observation of its submerged culture, among 
vegetative cells I also noticed asci with ascospores. Since it was known that C. albicans existed in an anamorphic 
(imperfect) stage only, there were only two possibilities: either the culture was not C. albicans, or I found a telemorph 
(perfect stage) of C. albicans. Thus, I conducted classic fermentation tests and together with microscopic observation 
they indicated that the yeast was Saccharomyces fragilis A. Jörg. with imperfect stage Candida pseudotropicalis 
(Castell.) Basgal based on the current nomenclature Kluyveromyces marxianus (E.C. Hansen) Van der Walt. Since 
yeasts were not the field of my research, I turned to Dr. P. Fragner, who was the top Czech yeast expert at the time. I 
sent him all the materials, and Dr. Fragner confirmed my identification. 
Perhaps the most curious example is the following story. In 1962. H. P. Molitoris published an article24 in the famous 
journal Nature, in which he described how he found contamination in a prestigious culture collection. The culture 
collection was the Agriculture Research Service Culture Collection, known under the abbreviation NRRL among 
microbiologists and mycologists. The collection was established in 1940 and was huge; in 2010, it contained around 
9,000 Actinomycetes, 10,000 bacteria, 35,000 filamentous fungi, and 15,000 yeasts, including some 6,000 patented 
strains. Young H. P. Molitoris was sent by his father to that collection to become familiar with handling fungal cultures. 
His father had become an owner of a small mushroom farm. Molitoris started studying microscopy cultures of 
Basidiomycetes, namely, Agaricus species. He was surprised when he found conidia and mycelia in all cultures of A. 
campestris that resembled a micromycete rather than a mycelium of a basidiomycete. Therefore, he identified the 
species and demonstrated that all three studied strains of “A. campestris” were, in fact, micromycetes Beauveria 
tenella (Delacroix) Siem. Some 10 years after that, the whole story was retold to me by Molitoris himself (who 
meanwhile had become a university professor), at which time he gave me a reprint25 in which he described the issue 
in more detail. However, the story did not end here. The purported “A. campestris” cultures got into the NRRL from 
Dr. Humfeld’s laboratory, where they served as models for research of submerged cultivation. Humfeld himself 
explained the unusual look of those cultures and described them as spontaneous mutants. However, Molitoris clearly 
documented his discovery by comparison with other authentic Agaricus cultures as well as with real Beauveria tenella 
cultures. It looked like the problem was settled, but it was not. Humfeld, Sugihara, Szuecs, and other coworkers had 
already published several papers,26–28 including patents,29,30 about submerged cultures of “Basidiomycetes,” 
describing growth, role of asexual spores in growth velocity, and so forth, with the aim of demonstrating mushroom 
submerged cultures as prospective organisms for human food component production. Thus, instead of bringing new 
scientific information, it brought chaos into the scientific literature. In defense of the above-mentioned authors, it 
must be noted that at the time, submerged cultivation of mushrooms had just started. Even with standard agar 
cultures, we were often not sure if the observed spores were a part of the basidiomycete or a contamination. 
Another important factor was that the above authors declared that the mushrooms under submerged conditions lost 
their typical “mushroom” smell. This was not true at all; in the room, we grew mushrooms in fermenters under 
submerged conditions, and we found that the mushroom smell was often like that found in a forest. 
IV. WHAT CAN THE POOR AUTHOR WITH LIMITED MYCOLOGY KNOWLEDGE DO? 
Each experimentalist must realize that only correctly identified material should be used; if it is not, the resulting 
publication is of no scientific value. Using incorrectly determined mushrooms is a fundamental mistake. Checking the 



 
validity of the fungal name in the above-mentioned fungal lists, or in other mycology literature, or consulting with a 
mycologist is highly recommended. It is also recommended to require in-depth information about the fungal material, 
such as the name of the place of the fruiting body collection and the name of the person who identified the fungus; 
with cultures, it is necessary to know, besides the valid Latin name of the species, the name(s) of the authors, who 
described the species, as well as the strain number in the respective collection, etc. Verification of the valid name 
including information about the synonyms in the mycological literature is always very useful.  
V. WHAT SHOULD THE AUTHORITIES IN MUSHROOM TAXONOMY DO? 
They have already participated in the setting up of the International Code of Nomenclature for Algae, Fungi and 
Plants (Melbourne Code) adopted by the Eighteenth International Botanical Congress Melbourne, Australia, July 2011. 
The goal of mycology experts participating in the preparation of the upgraded code version was to maximally explain 
all possible problems in the nomenclature of fungi. However, there are many other things that could be done. For 
instance, at every big meeting (conference, seminar, workshop, etc.), the regular insertion of lectures dealing with 
fungal taxonomy and nomenclature would be useful for scientists who are not mycologists but who use fungi as 
research subjects. Even in journals in which papers dealing with mushrooms appear only from time to time, reviewer 
staff should also include mycology experts.  
Significant progress has been made in molecular biology. Mycology, as well as other biology branches, urgently needs 
a reliable instrument for the identification of individual species, distinguishing or confirming the identification of 
fruiting bodies as well as the cultures, strains, cultivars, etc., originating from different localities or even continents. If 
the determination would be carried out by molecular biologists as well as in close cooperation with classic 
mycologists-taxonomists, it could significantly reduce the confusion that has occurred in the past. 
There is an excellent 300-year-old quotation of Carl von Linné: “Nomina si nescis, perit et cognito rerum” (If you do 
not know the species name, you do not understand the core), which I found in one of Prof. Wasser´s papers.15 I was 
fascinated at how valid this statement is, even after so many years. 
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ABSTRACT: In modern mycology, the name “Pleurotus sajor-caju” has 2 meanings: a strict taxonomical meaning 
refers to its nomenclatural synonym Lentinus sajor-caju, and a more widely distributed biotechnological meaning 
refers to a strain determined as “Pleurotus sajor-caju” but that belongs to true Pleurotus. The main purpose of this 
article is to highlight the taxonomic status and to give the correct name for this problematic member of Pleurotus. 
Both microscopic analysis and BLAST search results (internal transcribed spacer homology varies between 97% and 
100%) provide the position of the fungus in question into the range of infraspecific radiation of P. pulmonarius. It was 
shown that the fungus represents a tropical ecotype of P. pulmonarius, and a new variety (P. pulmonarius var. 
stechangii) was described for its taxonomic representation. This variety was named in honor of Professor S.-T. Chang, 
a great mycologist who introduced this taxon to the mushroom industry. A formal change in the anamorphic name of 
the fungus in question is provided, too, and a new name is presented: Antromycopsis stechangii. 
 
KEY WORDS: Pleurotus, Pleurotus sajor-caju, Pleurotus pulmonarius, P. pulmonarius var. stechangii, Antromycopsis 
anamorph, polymorphism, ITS phylogeny, new variety, fungal taxonomy 
 
I. INTRODUCTION 
Some nomenclatural problems are associated with several widely known objects of fungal biotechnology.1,2 The name 
“Pleurotus sajor-caju” has 2 meanings in modern mycology. A strict taxonomic meaning refers to Pleurotus sajor-caju 
(Fr.:Fr.) Singer, a nomenclatural synonym of Lentinus sajor-caju (Fr.:Fr.) Fr., a current member of the Lentinus genus.3 
However, a more widely distributed mention has not a taxonomic but rather a biotechnological meaning, which 
initially referred to a strain determined to be Pleurotus sajorcaju but that truly belongs to the genus Pleurotus. 
 
This problematic Pleurotus strain has an Indian origin. It was found growing on succulent tissue of Euphorbia royleana 
Boiss. in the foothills of the Himalayas in 1974.4,5 Within 2 tubes of pure cultures, named “Pleurotus sajor-caju,” this 
fungus was given by Dr. Z. Bano to a great mushroom biotechnologist, Professor S.-T. Chang, in 1980. This peculiar 
fungus was called the phoenix-tail mushroom, and many strains of it have been generated since.6 It was revealed that 
this mushroom has a very high saprotrophic colonizing ability and can colonize sterilized, pasteurized, and unsterilized 
plant residues such as cereal straws, cotton wastes, wood chips, and sawdust. 
It is well known that mushrooms grow on agricultural and forestry wastes, which are referred as lignocellulosic 



 
wastes. However, use of these wastes substrates by mushrooms is dependent on their ability to synthesize relevant 
hydrolytic and oxidative enzymes. The phoenix-tail mushroom seems to be the most adaptable because it produces a 
larger variety of lingocellulolytic enzymes compared with Lentinus edodes and Volvariella volavacea.7 
 
Since 1981, in the Department of Biology at the Chinese University of Hong Kong, under the direction of S.-T. Chang, 
the phoenix-tail mushroom has been studied extensively, including its enzyme profiles, environmental conditions of 
production, and industrial cultivation techniques using cotton wastes and mixed with other components of 
lignocellulosic wastes. Since it grows easily on a great variety of organic wastes, its production has spread all over in 
China and to some African and Latin American countries. The fungus culture was distributed by S.-T. Chang free of 
charge (including postage) and the technology of cultivation was disseminated through mushroom training courses 
and workshops conducted in Asia (China in 1981, Indonesia and Malaysia in 1988, and Bangladesh and Nepal in 1992), 
Africa (Namibia in 1997, Zimbabwe and Malawi in 2000, and Swaziland and South Africa in 2002), and South America 
(Colombia in 1988, Brazil in 1997, and Argentina in 2001). 
 
In Europe, some strains are distributed among research centers in France and the Netherlands, in particular the 
Amycel strain, distributed by Plant Research International at the University of Wageningen. 
 
Omitting the literature devoted to pharmacological and biotechnological aspects of the phoenix-tail mushroom, 
beginning with reports by Chang et al.8 and Buswell et al.,7 we highlight its taxonomical status and the correct name. 
 
II. MATERIALS AND METHODS 
The macroscopic descriptions were based on studies of fresh and dried specimens. Microscopic preparations were 
mounted using dried material in Melzer solution, 10% ammonium Congo Red, and a 5% aqueous solution of 
potassium hydroxide, using a LOMO Micmed-6 light microscope. The hyphal system was revealed and described 
according to an updated technique.9 The size of mature spores was measured on 30 spores in distilled water and 
Melzer solution. 
 
To estimate similarities between known (deposited at the National Center for Biotechnology Information) internal 
transcribed spacer sequences of the phoenix-tail mushroom and those of other Pleurotus species, the BLASTn and 
BLAST tree view algorithms were used. 
 
III. RESULTS AND DISCUSSION 
Both microscopic analysis and BLAST search results (internal transcribed spacer homology percentage varies between 
97% and 100%) provide the position of the phoenix-tail mushroom within the Pleurotus pulmonarius species (Fig. 1). 
 
 
 
 
 



 
Is Pleurotus sajor-caju Indeed an Independent Species? 

 
FIG. 1: The results of a BLASTn search of internal transcribed spacer region similarities of the member of Pleurotus 
known as “Pleurotus sajor-caju” cultivar (https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_399141874). 
 



 
Therefore, an elegant morphotype of the presented fungus is included on the polymorphism spectrum of P. 
pulmonarius, and the rank of this taxon should be infraspecific. It is obvious that the phoenix-tail mushroom 
represents a tropical ecotype of P. pulmonarius, which was fixed and reproduced its constitutional features in a strain 
selection result. Common practice is to use the taxonomic correlation of the ecotypic status of a fungus to the variety 
rank.10 In this case, we believe that this is the best solution. 
 
To name the fungus in question, we must remember the great role of Professor S.-T. Chang in the unprecedented 
expansion of knowledge of the phoenix-tail mushroom and to name this variety of P. pulmonarius in his honor: 
 

Pleurotus pulmonarius (Fr. : Fr.) Quél., Mém. Soc. Émul. Montb. Sér. 2 5: 11, 1872; varietas stechangii Zmitr. et 
Wasser var. nov. (MB 817181). 

 
A. Description 
Basidiomata on large frondose clusters consist of 4–60 (an average of 5–20) individual pilei on eccentric stipes 
growing from a common base (Figs. 2 and 3). Individual basidiomata are 3–15 cm in largest dimension, initially 
concave, then cupulateostreiform or flabelliform, as a rule with a central depression and undulating to a crispate, 
inrolled margin. Because of this central depression, the front part of the hymenophore is slightly turned out on the 
vertical plane, which is why the pileus has a certain similar appearance to a bird tail. The upper side is smooth, 
undergrown, and fibrillose; near the base it is pubescent because of mycelia hairs and covered with thin cutis, initially 
ivorywhite, then fine grayish or pale coffeate, with a prominent hygrophanous zone at the margin when fresh. Lemon 
colorations that spontaneously form in various parts of fruit body ( frb) clusters are characteristic. The flesh is a solid 
layer, 2- to 15-mm thick, and is rather compact, elastic, and fibrillose. Upon drying it is lightweight, fragile, and white, 
whereas in a hygrophanous state it is a grayish-cinnamon color. The odor is sweet to neutral. The gills comprise 2–4 
levels, are decurrent on the stipe and rather narrow, with an even margin. They are fragile, with net-like, sub-invisible 
anastomoses, are ivory-white to cream, and are flavescent. The stipe measures 1.5–5.5 × 0.5–2 cm, is eccentric, and is 
rarely lateral or subcentral. It is more or less cylindrical, and as a rule it is bent at a right angle, usually growing from a 
common base of frb clusters. The stipe is snow to ivory-white, is pubescent because of the loose superficial mycelium, 
and is rather compact, concrescent, and cartilaginous-fibrous. 
 
The hyphal system is monomitic to pseudodimitic. Hyphae measure 2.5–10 μm in diameter, with clamp-connections, 
and are thin- to thickwalled (walls up to 3 μm). The aerial mycelium appears as a white film over the substratum, 
without amyloid or dextrinoid macrochemical reactions; it consists of thin-walled to moderately thick-walled hyphae 
2.5–8 μm in diameter. Some hyphae form conidiophores with basipetally maturing conidia (Antromycopsis 
anamorph). The cutis is 35- to 45-μm thick and consists of thin-walled, rather loosely arranged hyphae 2.5–4.5 μm in 
diameter. The context is 2- to 15-mm thick and consists of thin-walled to moderately thick-walled, very loosely 
arranged hyphae 2.5–6.5 μm in diameter. The trama is irregular, of textura intricata, consisting of densely packed, 
thin-walled to extremely thick-walled and gelatinized hyphae 3.0–10 μm in diameter. The subhymenium is 10- to 
15-μm thick and consists of densely packed and partly gelatinized, thin-walled hyphae 3.5–5.5 μm in diameter. The 
cheilocystidia and pleurocystidia are not differentiated from basidioles; they are presented by clavate-cylindrical 
bodies 25–40 × 4–5.5 μm. The basidia are clavate-cylindrical, 17–40 × 3.0–6.5 μm, and contain 2–4 spores, with a 



 
basal clamp connection and a median constriction. The basidiospores are ellipsoid-cylindrical, cylindrical, fusoid, or 
amygdaloid, measure 7.5–11 × 3.0–4.5 μm, and are ventrally flattened, apiculate, thin-walled, smooth, and hyaline. 
They sometimes have lipid globules, are Melzer’s-negative, and acyanophilic. 
 

 
FIG. 2: Basidiomata of Pleurotus pulmonarius var. stechangii. (a) Professor S.-T. Chang with the mushroom tree he 
originally obtained. There are 2 small bottles with fruiting mushroom culture and a larger bottle with cultivated 
spawn on the desk. (b) Basidiomata in a cluster (scale bar = 1 cm). 
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FIG. 3: Pleurotus pulmonarius var. stechangii microstructure elements (Amycel 3011): thin-walled generative hyphae 
(a), sclerified generative hyphae (b), tramal gelatinized pseudoskeletal hyphae (c), a basidial cluster (d), and 
basidiospores (e). Scale bar = 10 μm. 
 



 
 
B. Differential Diagnosis 
This strain differs from a central P. pulmonariusmorphotype by its tendency to form a large cluster of basidiomata on 
bent stipes with elegant flabelliform pilei and a strongly undulating (to crispate) margin. Because of the central 
depression, the front part of the hymenophore is slightly turned out on the vertical plane, which is why the pileus has 
a certain similar appearance to a “phoenix tail.” The pileus coloration varies from ivory-white to grayish or light 
coffeate. 
 
C. Holotype 
Holotype: In the foothills of the Himalayas, on succulent tissue of Euphorbia royleana Boiss. Summer 1974, C.L. 
Jandail (HAI 256/13). 
 
D. Etymology 
The variety was named in honor of Professor S.-T. Chang, who made the main contribution to the unprecedented 
expansion of knowledge about the phoenix-tail mushroom. 
 
E. Nomenclatural Note 
An intraspecific position of the taxon described seems to be stable for the foreseeable future; therefore, we do not 
need to establish a new species name. However, even now we can make certain changes to the anamorphic name 
Antromycopsissajor-caju Nair et Kaul, 1980 (nom. inval., Art. 37 ICBN), and the corrected newly established name 
could be used as a basionym for corresponding teleomorphic species as necessary:  

 
Antromycopsis stechangii Zmitr. et Wasser nom. nov. (MB 817337). 
 
Lectotype: Nair and Naul, Sydowia 33: 222 (Figures 1–4), Plate 1 (Figures 9–12) ut Antromycopsis sajor-caju. 
 
= Antromycopsis sajor-caju Nair et Kaul, Sydowia 33: 223, 1980 (nom. inval., Art. 37 ICBN). 

 
 For a description, see Nair and Kaul.11 
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ABSTRACT: Mushrooms are part of fungal biota characterized by wonder. They growfrom lignocellulosic wastes: yet 
they become so bountiful and nourishing. Mushrooms are environmentally friendly. They biosynthesize their own 
food from agricultural crop residues, which would otherwise cause health hazards. The extant records show the 
continued use of some mushrooms, e.g., Lentinus edodes, Ganoderma lucidum, and Cordyceps sinensis, all of which 
are now centuries old. This review presents a pyramid model for mushroom uses (industries), as food, dietary 
supplements (tonic), and medicine. A regular intake of mushrooms can make us healthier, fitter, and happier, and 
help us to live longer. The sense of purpose and vision for the mushroom industries is also briefly discussed. A variety 
of mushrooms have been used traditionally in many different cultures for the maintenance of health and in the 
prevention and treatment of various diseases. A total of 126 medicinal functions are thought to be produced by 
medicinal mushrooms (MM) and fungi, including antitumor, immunomodulating, antioxidant, radical scavenging, 
cardiovascular, anti-hypercholesterolemia, antiviral, antibacterial, anti-parasitic, antifungal, detoxification, 
hepatoprotective, and anti-diabetic effects. Special attention is paid to mushroom polysaccharides. Many, if not all, 
higher Basidiomycetes mushrooms contain biologically active polysaccharides in fruit bodies, cultured mycelium, and 
cultured broth. The data on mushroom polysaccharides are summarized for approximately 700 species of higher 
Hetero- and Homobasidiomycetes. In particular, the most important for modern medicine are polysaccharides with 
antitumor and immunostimulating properties. Several of the mushroom polysaccharide compounds have already 
gone through phase I, II, and III clinical trials and are used extensively and successfully as drugs in Asia to treat various 
cancers and other diseases. Mushrooms are superior sources of different types of dietary supplements (DSs) (tonics). 
The advantages of using mushroom-based DSs as a matter of safety (as opposed to herbal preparations) are: (1) The 
overwhelming majority of mushrooms used for production of DSs are cultivated commercially (and not gathered in 
the wild). (2) Mushrooms are easily propagated vegetatively and thus keep to one clone. The mycelium can be stored 
for a long time, and the genetic and biochemical consistency can be checked after a considerable time. (3) The main 
advantage, in our opinion, is that many mushrooms are capable of growing in the form of mycelial biomass in 
submerged cultures. In this review, we discuss legal and regulatory issues introducing and controlling DSs from MMs 
in different countries, including the United States, the European Community, Australia, New Zealand, Japan, and P.R. 
China, and guidelines of the World Health Organization. One of the targets of the present review is also to draw 
attention to many critically important unsolved problems in the future development of medicinal mushroom science 



 
in the 21st century. 
 
KEY WORDS: medicinal mushrooms, mushroom industrial uses, dietary supplements (tonics), mushroom medicine, 
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VI. MUSHROOMS AS DIETARY SUPPLEMENTS (TONICS) 
Most mushroom-derived preparations and substances find use not as pharmaceuticals ("real" medicines) or botanical 
drugs, but rather as a novel class of products by a variety of names: dietary supplements (DS), tonics, functional foods, 
nutraceuticals, nutriceuticals, phytochemicals, mycochemicals, biochemopreventives, and designer foods.14,40.41 
These terms vary in meaning from country to country, as does the regulation of these products. In the USA, the 
formal definition under the Dietary Supplements Health and Education Act (DSHEA) of l99442 exists only for DSs. 
"Functional foods" has no legal status or general acceptance, but is used as a definition in the dietetic profession. 
"Nutraceuticals" and "nutriceuticals" are also accepted definitions in the nutrition/science community, but not 
embodied in law or regulation. "Medical foods" are regulated by the Food and Drug Administration (FDA) Office of 
Special Nutritionals, on a case-by-case basis, as enteral foods or foods for sick infants.43,44 



 
DSs are ingredients obtained from foods, plants, and mushrooms (fungi) that are taken, without further modification, 
separately from foods for their presumed health-enhancing benefits.45 The term DS includes one or more of the 
following dietary ingredients: (1) a vitamin, mineral, amino acid, herb, or other botanical; or (2) it is a dietary 
substance used to supplement the diet by increasing the total dietary intake and is intended for ingestion in the form 
of a capsule, powder, soft gel, or gel cap, and not represented as a conventional food or as a sole item of a meal or a 
diet (DSHEA, Public Law 103-417, 1994). Supplements are easy to add to the daily diet and are often the first steps 
consumers undertake towards greater nutritional awareness and the adoption of a healthy lifestyle. The DS pyramid 
has been developed recently, which, just like the food pyramid, has its own rules. 
At the same time, the increase of interest in traditional remedies for various physiological disorders and the 
recognition of numerous biological activities of mushroom products has led to the coining of the term mushroom 
nutriceuticals,14,25,32,36 not to be confused with nutraceuticals, functional foods, and pharmaceuticals. A mushroom 
nutriceutical is a refined, or partially refined, extract or dried biomass from either mycelium or the fruit body of a 
mushroom, which is consumed in the form of capsules or tablets as a DS (not a food) and has potentially therapeutic 
applications. Regular intake may enhance the immune response of the human body, thereby increasing resistance to 
disease and, in some cases, causing regression of the disease state. Thus, acting as immunopotentiators, mushroom 
preparations modify host biological responses46-50 and are also known as biological response modifiers (BRMs). 
The term DS ("nutriceutical") is broader than BRM and better describes the qualities of this class of substances. 
Another shortcoming of the term biological response modifiers in this context is that many of the mushroom 
preparations possess particular physiological effects, such as lowering of blood cholesterol or hepatoprotective 
activity.25,36,37,40,41,46,50,51 
Several types of culinary-medicinal products are available on the market today: 
Artificially cultivated fruit body powders, hot water or alcohol extracts of these, or the same extract concentrates and 
their mixtures. 
Dried and pulverized preparations of the combined substrate, mycelium, and mushroom primordia after inoculation 
of edible semisolid medium (usually grains). 
Biomass or extracts from mycelium harvested from submerged liquid culture grown in a fermentation tank. 
Naturally growing, dried, mushroom fruit bodies in the form of capsules or tablets. 
There is no doubt that medicinal mushroom-based products can serve as superior DSs. The problem is that 
mushroom-based DSs are so diverse, and there are currently no standard protocols for guaranteeing their product 
quality and critical testing. There is a serious need for improved quality and legal control, which are essential both to 
increase and maintain consumers' confidence, and to meet current and future standards set by the regulatory 
authorities.25,32.37,40,41 
It should be mentioned that most suppliers and distributors of mushroom DSs provide very little and highly variable 
information on the source of their materials, ways of preparation, and composition. The field of mushroom DSs today 
is very far from unification and standardization.50  
One of the difficulties facing this area is the lack of international consistency in the regulatory management of DSs per 
se. In some countries regulation is effectively based on a three-category system, i.e., foods, medicines, and DSs (or 



 
alternate term). In other countries, regulations pertaining to DSs (or other) generally sit under a broader 
(two-category) legislative system for either foods or medicines.  
Recently, there has been growing popularity in developing MM products as DSs or functional foods. Significant 
questions arise with establishing DS and MM products, including their safety, standardization, regulation, efficacy, 
and mechanism of action.  
A. Safety and Diversity of DS Types from Culinary-Medicinal Mushrooms  
Safety of the substances considered is a central feature of any regulation measure. The substances might have 
obvious or hidden beneficial actions or exploit a placebo effect as long as the ideas of health are attached to them in 
the public's mind. However, their safety should be verified and proven as thoroughly as possible. 
Drugs that affect body functions such as immune response, blood pressure, diuresis, and others are called 
pharmacodynamic agents. This is the way DSs are evaluated. Pharmacodynamics is the spectrum of biological 
responses produced by an intervention at a given time. The presence of therapeutic pharmacodynamic activity 
implies a lack of safety at a sufficiently high dose. This means that a mushroom preparation, like any other 
pharmacodynamic agent, cannot have pharmacological action without toxicological action. A completely safe agent 
would be without any activity whatsoever.25,32,50-52 
It is commonly believed that many botanicals and mushrooms can be considered safe because of their long history of 
use. The Ganoderma lucidum mushroom, for instance, was described in classical Chinese medicine (Shen Nong Ben 
Cao Jin, Compendium of Material Medica of the East Han dynasty) as long as 2000 years ago.53 
However, safety to a pharmacologist is a relative concept, which is very different from the public notion of safety as 
an absolute concept. Here, we outline the reasons why we cannot take the safety of all mushroom-derived DSs for 
granted simply because they were used for many centuries in traditional human cultures. 
Considering the historical perspective, "safety" in traditional terms is very different from that in modern times. First, 
mortality patterns of developed societies today are very different from those of traditional ones. Life expectancy in 
Japan today is 80 years or more, but in medieval China it was 20 years less (these figures do not reflect a maximum 
life span, but only a median age at death). Death itself (the likelihood of dying at a certain age) had a different kinetics 
in society. Second, traditional users rarely had the means to evaluate long-term or chronic toxicity of the agents. 
However, we do have cautionary instances of plants that have been used medicinally for centuries and recently 
proved to carry delayed toxic effects. An example of an ill effect is the mushroom Paxillus involutus (Batsch. : Fr.) Fr.. 
It was widely used in Europe, and it is still taken as a food in many regions there. Paxillus syndrome was described 
only in 1971;54 in fact, this syndrome is an immunohemolytic anemia. A patient who has eaten Paxillus over a long 
period (sometimes years) on occasion may develop Paxillus syndrome in a short time period of one or two hours after 
consumption. An antigen of still unknown structure stimulates a severe immune shock, resulting in such symptoms as 
diarrhea, subicterus, oliguria, anuria, hemoglobinuria, and renal pain.50,54,55 
Many supposedly traditional mushroom products are now marketed in ways markedly different from those in the 
past. Today, larger amounts may typically be taken, or the material is used more frequently, or it is consumed in the 
form of enriched extracts, and it may be taken simultaneously with synthetic drugs. The user of Shiitake in old China, 
for instance, could not ingest as much active polysaccharide (Lentinan) as a modern user taking it in pure form 
extracted from Shiitake as a DS. Notably, 200 kg of fresh mushrooms are needed for extraction of 31g of Lentinan.56 



 
This heightens the possibility of ill effects from traditionally "safe" mushrooms. 
Also, many mushrooms or mushroom preparations traditionally taken as treatments for specific conditions are now 
often marketed for use as prophylactic agents. The idea of DSs, in many cases, implies that they are taken in the 
absence of any indicated conditions to prevent disturbances of health. 
Finally, reliance on traditional use as an indication of safety involves a danger, namely, the poor information available 
to us from antiquity. Huxtable52 recently carried out an analysis of historical sources of such information that are in 
many cases contradictory and vague. Information on acute toxicity may be located on the same page as the 
recommendations for use. The identities of the plants are sometimes dubious. Herbalists copied extensively from 
each other over thousands of years. The descriptions of symptoms are often vague and general (e.g., blood-stream 
disturbances or liver malfunction).50 
Besides the problems of direct toxicity of some individual nutrients, nutrient supplementation can cause problems 
related to nutrient imbalances or adverse interactions with medications. Many problems associated with high doses 
of a single nutrient may reflect interactions resulting in a relative deficiency of another nutrient. Many examples are 
available from studies of DSs that have been used for a long time and are more common on the market then those 
derived from mushrooms. High amounts of calcium inhibit absorption ofiron.57 Folic acid can mask hematological 
signs of vitamin B12 deficiency, which, if untreated, can result in irreversible neurological damage. Folic acid can also 
interact adversely with anticonvulsant medications.58 Abundant zinc supplementation can reduce copper status, 
impair immune responses, and decrease high-density lipoprotein cholesterol levels. 
Because we lack many strict data on the safety of many mushroom preparations, we could only make estimates on 
the basis of available scientific knowledge. The clear advantages of using mushroom-based DSs with regard to safety 
(as opposed to herbal preparations) are the following: 
The overwhelming majority of mushrooms used for production of DSs are cultivated commercially (and not gathered 
in the wild). This guarantees proper identification and pure, unadulterated products. In many cases it also means 
genetic uniformity. 
Mushrooms are easily propagated vegetatively and thus keep to one clone. The mycelium can be stored for a long 
time, and the genetic and biochemical consistency may be checked after considerable time. 
The main advantage might be the fact that many mushrooms are capable of growing in the form of mycelial biomass 
in submerged cultures.50,59 
Chang48 suggests adopting the five "G" guidelines to enhance quality mushroom products. Although the text was 
originally oriented towards mushroom fruit bodies, it is still valid for other forms of mushroom products such as 
submerged culturing: 
(1) GLP (Good Laboratory Practice): A known mushroom strain must be used; the source and nature of the strain 
culture must be clearly documented and should be properly maintained and preserved without contamination and 
degeneration. 
(2) GAP (Good Agriculture Practice): Growth conditions must be known; the substrate should be free of heavy metals 
and composed of consistent levels of ingredients; the environmental conditions should include unpolluted air and a 
good sanitary growth area. The product should be harvested at optimal maturity and free of diseases. 



 
(3) GMP (Good Manufacturing Practice): The parameters for processes must be known and maintained. The 
temperature, duration, and percentage of solvates used in extraction should be constantly monitored. 
(4) GPP (Good Production Practice): The following tests must be conducted: a chemical analysis of the products to 
determine organic components and heavy metal contents, a microbial analysis to determine whether the type and 
level of micro-organisms present is within safe limits; and standardization of the formulation of the products. 
(5) GCP (Good Clinical Practice): Medical practitioners must conduct high-quality clinical trials including double-blind 
studies, which should be conducted to ensure standardization and allow appropriate dosage determinations and 
product formulation for the effective treatment of a particular health problem. 
The fifth G is somewhat problematic to DS developers. Once a clinical trial on humans is performed and bioactivity is 
confirmed, the product acquires a status of an unapproved active drug. Until the product is approved, it is banned 
from the market because it contains an unapproved drug. The process of drug approval is extremely expensive and 
lasts several years. By the time the product is approved, the manufacturers may loose their business. This problem 
requires that only large pharmaceutical companies run clinical trials, and those large companies do not engage in the 
research on traditional DSs. Another reason why DS developers do not wish to transform a healthy product into a 
medical product is because some health organizations, such as the FDA, do not approve a mixture of molecules, as in 
the case of mycelial or fruit body extracts, but only well defined, patentable molecules. On one hand, most DS 
marketers will be happy enough just to sell their mushroom products without printed health claims. They will 
advertise them in foreign markets that allow health claims on the Internet or by word of mouth. On the other hand, 
perhaps a whole new industry, or even industries, will arise having greater economic value than those currently 
producing mushrooms for food. 
In 2004, the FDA published a guide for the industry: "Botanical Drug Products."60 This guide explains when a botanical 
drug may be marketed under an over-the-counter (OTC) drug monograph and when FDA regulations require approval 
of a new drug application (NDA) for marketing. In addition, this document provides sponsors with guidance on 
submitting investigational new drug applications (INDs) for botanical drug products, including those currently lawfully 
marketed as foods (including conventional foods and dietary supplements) in the United States. Botanical products 
are finished, labeled products that contain vegetable matter as ingredients. A botanical product may be a food 
(including a dietary supplement) or a drug (including a biological drug). The term botanicals includes plant materials, 
algae, and macroscopic fungi. It does not include fermentation products such as extracts made from submerged 
fermentation of mushroom biomass. Also, a botanical drug substance does not include a highly purified or chemically 
modified substance derived from natural sources. The authors are not aware of any clinical trials in the US with 
mushrooms as the botanical drug. 
B. Unsolved Problems of Culinary-Medicinal Mushroom-Based DSs 
Unfortunately, standardization around the world of DSs from MMs is still in its early stages, including an insufficient 
understanding of DS bioactive effects. We don't have internationally recognized standards and protocols for 
production and the testing of MMs products. Only proper standards and protocols can guarantee product quality. 
Without consistency in the quality of MM products, commercially available MM preparations of mushrooms will be 
dramatically different and vary enormously in composition and effectivity. It is not known whether bioactive effects 
are caused by a single component or are the result of a synergistic impact from several ingredients. There are 
insufficient data to determine which components work better, mushroom fruiting bodies or submerged mycelia 



 
powder vs. extracts. Are simple dried fruiting bodies and mycelium powders as effective as hot water, alcoholic, or 
hydro-alcoholic extracts? Between crude extracts and isolated fractions, which one is more effective and has a higher 
safety profile (some companies are selling fraction-like Grifola frondosa maitake D-fraction or GLPS fraction of 
Ganoderma lucidum)? The role of low-molecular-weight compounds for MM extracts is still unclear.14,25,32,50 

What is more effective-the combination of components containing biomass or extracts of 2-10 different species in 
one pill, or having one species in one pill? How can one assess the effectiveness of different mushroom products 
when blending in many species in one product ("shotgun" approach)? Since mushroom products can be cytokine 
stimulants, from what age are they safe for young children to take, since their immune systems are not yet mature? 
What dosages are safe and effective during pregnancy and nursing? The absence of sufficiently elaborated standards 
for the recommended use of MM DSs, including precise doses and duration of administration, needs very serious 
investigation. Some research shows that too high a dose could lead to immune suppression; too low a dose might not 
trigger an immune response. Furthermore, major problems associated with mushroom-based DSs are due to their 
wide variability, the current lack of standards for production, and the lack of testing protocols necessary to guarantee 
product quality. The active ingredients of many present-day commercial mushroom products have not been 
indicated.14,50 
Adulteration of MM products with spurious species (for instance, different Ganoderma species for Ganoderma 
lucidum, Stereum species for Trametes species, and different Cordyceps species for C. sinensis) is very common. 
Difficulties are found in producing pure β-glucans for the market (90%-95% of β-glucan on the market is considered 
counterfeit and adulterated). Adulteration has led to a number of adverse effects, resulting in nephropathy, acute 
hepatitis, coma, and fever. There have also been neurological, cardiovascular, and gastrointestinal problems reported 
with TCM.61-62 
We still have not solved the problems concerning the safety of several well-known MM products. For example, there 
have been several reports from hospitals in Japan where the intake of MM Agaricus brasiliensis products caused liver 
dysfunctions.63 On the basis of a study of a phase I/II trial of polysaccharide extract of Grifola frondosa in breast 
cancer patients, it was concluded that the maitake mushroom produces more complex effects than presumed and 
may depress as well as enhance immune function.64 
What is the role of fresh mushroom consumption? The consumption of fresh mushrooms was found to increase, for 
example, anti-β-glucan antibodies in the serum of humans. It was also suggested to provide better defense against 
pathogenic fungi by the Ohno group from Japan.65 
Information is still lacking on the use of MM DSs and their intercrossing or interaction with some drugs.14 (...to be 
continued) 
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Aiming to build the relationship between the members and the Society, the publication of the newsletters was 
proposed before the launching of the Society. The newsletters represent one of the key official publications from the 
Society. Contents of the newsletters will include notifications of the decisions made by the committee board, reviews 
or comments contributed by ISMM committee members, conferences or activities to be organized, and the status 
updated in research, industrialization, and marketing for medicinal mushrooms. The newsletters will be released 
quarterly, by the first Monday of every January, April, July, and October, with possible supplementary issues as well. 
The Newsletter is open to organizations or professionals to submit news, comments, or scientific papers relating to 
medicinal mushroom research, marketing, or industry. 
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