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Jubilee in Zhangzhou 

By Roel Dreve and John Peeters 

From 15 to 18 November, the tenth successive edition of the Chinese Mushroom Days was held in Zhangzhou, Fujian. 

With some 2000 participants and round 90 stands, this fair once again confirmed its position as the key industry event 

in Asia. 

The trade fair and congress kicked off on November, but the event was-in what has by now become a 

tradition-preceded by an Agaricus workshop. On the evening of the 14th, all the participants were treated to a 

Welcome Banquet sponsored by China Greenfresh Group. This was hosted in the Wanda Realm conference hotel and 

featured many colourful song and dance performances (see centre spread). Mr Liu of the CFNA, who was again 

responsible with his team for the well-oiled organization, welcomed the many guests. 

Plenty of speeches featured at the opening ceremony on 15 November. The acting mayor, the president of the CFNA 

and Professor Yu Li spoke on the region’s importance as the ‘capital of mushrooms and canned food’, the evolution of 

the Chinese Mushroom Days into the globally respected event it is today and the stellar rise of the mushroom industry 

in China, where mushrooms now occupy fifth ranking in the list of agricultural produce grown in China. ISMS chairman 

Greg Seymour explained that his organization has sponsored the event since its beginnings. “Logically, as it unites the 

international sector.” 

Chinese mushrooms 

In his keynote lecture, Prof. Yu Li then sketched the state of affairs in the Chinese mushroom sector. The number of 

productive farms is declining, more companies are listed on the stock exchange and industrial-scale production 

‘factories’are gaining ground to the detriment of small, family-run farms. “We are witnessing the emergence of new 

categories and cultivation methods, and branding plays an immense role. Advanced automation is pushing out manual 

labour, and Chinese innovations and patents are dominant, whereas in the past China was more dependent on an 

influx of technology from nations such as Korea and Japan.” The professor also drew the audience’s attention to some 

bottlenecks in the sector’s development. “One of these is a lack of domestic knowledge compared with the expertise 

foreign companies have on mushroom growing. We have a lot of catching up ahead, which is a time-consuming and 

complicated task. We need more specific research and have to set realistic goals.” A sea-change in thinking is also 

required according to Yu Li. “Comme ci, comme ca” is not the right attitude, drop the focus on copying and start 

developing out own creativity.” According to him, greater investments in sustainability are also called for, as well as 

market-driven production and mote stable price development. This philosophy was reflected in Greg Seymour’s 

lecture (also director of Third Food Kingdom consultancy). He showed some recent statistics which reveal that 
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between 2005 and 2015 production of Black Wood Ear in particular, has grown explosively (from one to 6.25 million 

tons). Shiitake production rose from 2.57 to 7.66 million tons. The decline in exports (by 33%) of canned mushrooms 

over the same period is striking, and the increase in exports of dried shiitake. The greatest challenge facing the 

Chinese sector sees Seymour in ‘Food Integrity’, ‘Sustainable Profits’ and ‘Marketing’. Following these lectures, the 

rest of the programme could commence-which it did often until the late hours. We will limit our scope here to 

lectures relating to mushroom growing, a sector that is making impressive progress on the gigantic Chinese market. 

Traditional Chinese growers mainly produce for exports in tins, but that landscape is changing radically thanks to the 

emergence of a number of massive, modern production ‘factories’. Dutch industry suppliers such as Christiaens, GTL, 

Hoving, Dalsem and AEM have made good work of commercialising their products in China in recent years.  

Incubated compost 

Co-author John Peters, who is also active as a consultant, presented the advantages of incubated compost from a 

tunnel plant. In his view, you can run a faster cycle with phase III compost so you can harvest higher yields of better 

quality mushrooms, there is less risk of diseases and the labour requirement at the farm is lower. This is commonplace 

on European farms, but a great many mushrooms in China are still cultivated on phase II or even phase I schedules. A 

condition required by phase III is sufficient cooling capacity, the machines require the right investment and the 

buildings must be constructed to suit phase III. But to reap you must first sow, a fact demonstrated by the success of 

the first phase III farms in China. Chris Alonzo, president of Pietro Industries in the USA produces 10 million kilos of 

mushrooms annually with his father Peter and co-owns compost company Laurel Valley (4000 tons of spawned 

compost per week) and is chair of the American Mushroom Institute. With plenty of first-hand experience, Alonzo 

explained why it can be worthwhile using Casing Inoculum (CI) in his situation, CI or caccing spawn, is a mycelium 

supplied by the usual spawn suppliers, but grown on a different basic medium, and is easy to mix with casing soil. “Its 

use is widespread in the USA, as we use a lot of Canadian sphagnum peat, a fine type of peat, to make our casing soil. 

Mixing in CI reduces our dependency on the quality of our phase II compost and produces more consistent 

results-contrary to CAC, which involves mixing compost in the casing. ” Alonzo used a series of photos to illustrate his 

tips on how to use CI. “Make sure you use the same spawn strain as in the compost. In our situation, we are more 

than satisfied to work with CI.” 

Nematodes and strains 

Kristen Roskov from chemical giant BASF spoke on nematodes deployed to combat mushroom sciarid flies. In the UK, 

BASF produces Nemasys M, the brand name of Steinernema Feltiae, a substance that mainly contains live nematodes. 

This product is now also on sale in the USA. Roskov: “What we are talking about here is a ‘benificial’ nematode that 

help us control the flies by preventing the larvae from hatching.” Using nematodes as a form of pest control is still in 

its infancy in China. Professor Jianhua Liao lectured on the development of Chinese spawn strains for Agaricus. 

Breeding mushroom varieties is also being done in China. “Traditional cultivation in China actually only uses Chinese 

varieties which produce mushrooms with a flatter cap, but can also cope with our method of composting on rice straw, 

for example. Imported varieties such as Sylvan A15 are only used on modern phase III companies.” 

Air distribution and NIR 

Geoff Martin, GM of the Australian Mushroom Composters then gave a lengthy presentation on the production of 



 

phase I compost. He explained what happens at his plant before and during the process, with an emphasis on the 

micro-organisms active during the phase I process. He also stressed the importance of properly aerating the percolate. 

Climate specialist Jan Gielen from training and consultancy agency Delphy Mushrooms spoke on the ideal design of a 

growing room, which should be configured to prevent problems relating to quality and yields. “Many common 

problems seen during growing can be traced to a lack of evaporation, and these can be prevented by ensuring the 

rooms are designed properly right from the drawing board. It is also important to know the altitude of the farm-the 

higher a farm is located, the greater the fan capacity. Whereas 22.5 m3 air per square metre of growing surface area 

suffices at sea level, you need to add an extra 10% per 1000 metres increase in altitude. ” According to Gielen, 

restricting the return air can also positively contribute toward compensating for the extra resistance in the fresh air 

duct. He also had some advice on humidifying: “If you use water humidification in your air duct, be aware that 

humidification will not be particularly effective if the inlet air is too cold. In that case, it’s better to humidify by spaying 

the floor.” Rooms with a climate unit installed at the front can be a maximum of 30 metre long according to Gielen. 

“With longer rooms, it’s far better to install the unit on top of the room and distribute the air in an H pattern.” He also 

shared some tips on using airliners and the height, width and shape of the growing rooms. Bart de Leeuw of the Dutch 

McSubstradd explained the advantages of using Near Infrared (NIR) analysis compared with conventional lab testing. 

“The whole process is quicker and easier. I think that NIR analysis should be a computer generated fingerprint of the 

compost.” He also explained more about the differences in raw materials such as straw and chicken manure and how 

correct sampling means they can be included in the NIR analysis. 

Christiaens China 

Following a lecture on the current condition of mushroom growing in Russia by Alexandr Shirokikh, the final speaker 

was Junior Hanegraaf. He is the manager of the plant that is currently being started up by Christiaens Group in China 

and explained why the company decided to take this step. “Christiaens started in 1960 and we have been supplying 

machines to the sector since 1971. Now we control the whole supply chain for turn-key projects. Agaricus production 

in China in 1978 was estimated at 60,000 tons – but that figure has spiraled spectacularly to reach no less than 

5,150,000 tons in 2015. As growing has shifted from just a winter activity into a year-round process, the new farms are 

becoming larger and more professional, and we see plenty of opportunities ahead here. We can now supply our 

Chinese customers direct from our local factory, and so avoid transport costs and import duties on goods imported 

from the Netherlands. ” 

Enjoyable event 

After this interesting and well-attended afternoon session, it was time for a Chinese buffet themed ‘Night of Button 

Mushrooms’ and a number of western style musical performances. Representatives of the main sponsors of the 

Chinese Mushroom Days (including Kingfit, GTM and Yuguan) had an opportunity to address the audience. Mark 

Wach spoke on behalf of Sylvan. 16 November offered international guests an excursion to Tongfa Group (another 

sponsor) in the vicinity of Zhangzhou. Expect a report on this visit in next issue of Mushroom Business. The 10th 

Chinese Mushroom Days, well-organised and enjoyable, offering a host of networking moments, either at the trade 

fair, during the many VIP dinners or at the bar of the conference hotel, met all our expectations. 

Mushroom business December 2016 edition 80 p8-11  



 

24th North American Mushroom Conference

Bienvenue à Quebec!

Welcome to the 24th North American Mushroom Conference! We are honoured to 

host you June 21-23, 2017 right inside the world’s most photographed hotel 

Le Château Frontenac. Located in one of Canada’s most charming, ambient and historical 

cities, Quebec City is home to exquisite architecture, incredible landscapes 

charm you and our conference program and

make the conference possible. Don’t forget 

Saint-Jean-Baptist Day which offers local festivities, traditional parades and mega variety shows. This will b

conference to remember. We look forward to seeing you in June!

What you will learn 

Expand your knowledge and improve your daily business operations by gathering the most current industry 

information on mushroom production technology, food sa

The 24th North American Mushroom Conference will expose you to knowledgeable professionals and industry 

experts with the latest mushroom industry information, in a hands

of Quebec City, Canada.  

Up-coming Events

 

  

 

 

 

 

American Mushroom Conference 

Bienvenue à Quebec! 

Welcome to the 24th North American Mushroom Conference! We are honoured to 

23, 2017 right inside the world’s most photographed hotel – Fairmont 

. Located in one of Canada’s most charming, ambient and historical 

is home to exquisite architecture, incredible landscapes and irresistible restaurants. The venue will 

charm you and our conference program and EXPO will wow you! Thank you to our generous

make the conference possible. Don’t forget – the final day of the conference falls on the annual National Holiday 

Baptist Day which offers local festivities, traditional parades and mega variety shows. This will b

conference to remember. We look forward to seeing you in June! 

 

Overview 

Expand your knowledge and improve your daily business operations by gathering the most current industry 

information on mushroom production technology, food safety, and consumer marketing. 

The 24th North American Mushroom Conference will expose you to knowledgeable professionals and industry 

experts with the latest mushroom industry information, in a hands-on, social environment right in the heart 

coming Events 

. Located in one of Canada’s most charming, ambient and historical 

and irresistible restaurants. The venue will 

generous sponsors for helping 

the final day of the conference falls on the annual National Holiday 

Baptist Day which offers local festivities, traditional parades and mega variety shows. This will be a 

Expand your knowledge and improve your daily business operations by gathering the most current industry 

  

The 24th North American Mushroom Conference will expose you to knowledgeable professionals and industry 

on, social environment right in the heart 



 

Through sessions, a keynote presentation, the EXPO and daily conversations with peers and sponsors you will be 

exposed to an array of information that supports the innovation and growth of the the global mushroom production 

industry and your experience as a mushroom producer. 

Sessions 

All about the sessions 

A series of 12 sessions will fill both days of the conference. You will be exposed to industry experts who will present 

on the following topics: 

Industry Technology 

Industry Science 

Industry Culture 

Food Safety 

General Marketing 

Consumer Marketing 

Social Media 

Program material will also include an industry panel, motivational and personal life stories along with a Keynote 

presentation. 

Stay on-top of industry developments, trends and innovations by registering for the 24th North American Mushroom 

Conference. 

Info 

The overview 

The 24th North American Mushroom Conference kicks off on Wednesday, June 21 and ends on Friday, June 23. The 

program overview is as follows: 

Wednesday, June 21 

6-8pm: Expo + Welcome Reception 

Thursday, June 22 

7:30am-8:30am: Breakfast + Registration 

8:30am-3:00pm: Sessions + Lunch 

8:30am-3:00pm: Partner Program 

3:00pm-5:00pm: EXPO 

Friday, June 23 

7:30am-8:30am: Breakfast + Registration 

8:30am-3:00pm: Sessions + Lunch 

3:00pm-4:00pm: EXPO 

6:00pm-10:00pm: Cocktail Reception + Gala Dinner  

More details in http://www.mushroomconference.org/#i-overview  



 

 

Russian Mushroom Days, Moscow, Russia 

The Russian Mushroom Days will be held in the Borodino Hotel in Moscow, Russia on 26 

and 27 April, 2017. This event features a conference and a trade exhibition. The theme is 

‘Fungi culture: regulations, investment, market’. 

You can register at www.gribovod.ru, or phone 495 684 0430 684 0460 or mail gribovod@inbox.ru. 

Location: Borodino Hotel in Moscow, Russia 

Date: 04/26/2017 to 04/27/2017 

April 26 

10.00-14.00 Check in 

14.00-18.00 Conference  

         Russian Mushroom Industry: Government Regulation, Capital Investments, Market 

 

14.00-14.15 Opening Ceremony 

14.15-14.45 Russian Mushroom Industry Government Regulations    

14.45-15.30 Mushroom Industry Local Government Support Programs  

15.30-16.00 Banks and Mushroom Industry:  Opportunities for cooperation   

16.00-16.30 Food Retail Chains - Fresh Mushrooms Delivery Regulations    

16.30-17-00 Mushrooms and Mushroom Products for Food Service  

17.00-17.30 Mushroom - Holliday Food or Healthy Food for Regular Consumption 

17.30-18.00 Russian Mushroom Market Capacity in 2017-2025  

 

19.30-22.00 Best Russian Mushroom Farms 2016 Awards Presentation  

April 27 

09.00-18.00  Trade Show 

   Mushroom Industry: Production, Processing, Packaging 

 

09.00-13.00 Work-Shop  

   Oyster Mushrooms and Another Exotic Mushrooms: 

   Farms & Machines, Growing, Market 

13.00-14.00 Lunch 

14.00-18.00 Work-Shop  

   White Button Mushrooms: Farms & Machines, Growing, Market 

  



Second Circular of the 9th International Medicinal Mushrooms Conference 

24-28 SEPTEMBER 2017, PALERMO, ITALY 
Dear Colleague:  
In 8 months, the 9th International Medicinal Mushrooms Conference will be open in Palermo (Italy). 
The purpose of this Second Circular is to invite you to attend the IMMC9 and to let us know if you plan to attend, and 
also to request that you submit your abstracts to the conference. Please complete the registration and abstract form 
available on the web (www.immc9.com). 
We would appreciate your early response if you plan to attend. 
 

I. PALERMO, THE BUSTLING AND FASCINATING CAPITAL OF SICILY 

Palermo, the regional capital of Sicily, is a buzzing Mediterranean center whose ca. 700,000 inhabitants are a 

fascinating cocktail of apparently diversified characteristics. 

Historically, the town went from one dominating power to another with remarkable

in the middle of the Mediterranean brought wave upon wave of invaders including the Phoenicians, Carthaginians, 

Greeks, Romans, Saracen Arabs, Normans, Swabians, and French and Spanish Bourbons just to name some of the 

most influential. The result of this quilted history is evident today in the vast range of architectural styles, the 

intriguing fusion of ingredients in many local dishes, and in many names of places obviously not of Italian origin. 

There is an incredible number of interesting monuments in Palermo and in its environs. You can actually spend a 

whole week in the province of Sicily and still only have time to see the most important sites, which include churches, 

museums, palaces, theaters, and gardens. 

Italy is the country with the highest number of UNESCO World Heritage Sites. Since July 2015, a new Italian jewel has 

been placed on the list: the breathtaking architectural complex of Arabic and Norman origins of Palermo, along with 

the Cathedrals of Monreale and Cefalù. 

The outdoor markets blend the past and present for bargain hunters. One of the legacies of Palermo’s past as a 

commercial center and port that continues to manifest itself in the present day is the Palermo market culture. In 

particular, Palermo’s Muslim history has made an imprint on the bazaars and markets of the town. Bustling, crowded, 

and full of all kinds of treasures, a day at the market is a unique way to connect with the real lifestyle of the Palermo 

locals.  

 

International Medicinal Mushrooms Conference 

28 SEPTEMBER 2017, PALERMO, ITALY  

International Medicinal Mushrooms Conference will be open in Palermo (Italy). 
The purpose of this Second Circular is to invite you to attend the IMMC9 and to let us know if you plan to attend, and 
also to request that you submit your abstracts to the conference. Please complete the registration and abstract form 

(www.immc9.com).  
We would appreciate your early response if you plan to attend.  

THE LOCAL ORGANIZING COMMITTEE

 
 

 
 
 
 

 

I. PALERMO, THE BUSTLING AND FASCINATING CAPITAL OF SICILY  

Palermo, the regional capital of Sicily, is a buzzing Mediterranean center whose ca. 700,000 inhabitants are a 

fascinating cocktail of apparently diversified characteristics.  

Historically, the town went from one dominating power to another with remarkable frequency. Its strategic position 

in the middle of the Mediterranean brought wave upon wave of invaders including the Phoenicians, Carthaginians, 
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Palermo is fifth in the list of the “top ten cities for street food”. The uniqueness of street food from Palermo lies not 

only in its variety and goodness, but also in the ability that every dish has to tell a historical chapter of the Sicilian 

capital.  

The Arabs, who knew the joy of a green oasis, were the ones who introduced gardens to Palermo. The Normans 

added to the idea by creating extensive parklands and summer retreats to escape the heat. Today, you can wander 

among gardens and greenery and encounter incredible centuries-old banyan trees and other exotic plants.  

The Orto Botanico (Botanical Garden) was designed in 1795. The garden is known to botanists the world over thanks 

to the richness and variety of its plant species, which are mainly tropical and subtropical. Among the curiosities are 

the Bombacaceae and Chorisias plants shipped here in the late 19th century from South America. These have swollen, 

prickly trunks and, in spring, bloom with beautiful pink flowers that turn into a strange fruit.  

II. WARNINGS  

Palermo is a big city. Just be careful in the large cities, as you would in any other part of the world. If you're going out 

at night, avoid dark, lightly travelled streets, just as in any large metropolitan area. When riding the city buses in 

Palermo, be careful of pickpocketing.  

III. AVERAGE WEATHER CONDITIONS FOR PALERMO IN SEPTEMBER  

Temperature: 25°C, 77°F - Low temperature: 22°C, 71.6°F - High temperature: 27°C, 80.6°F - Sunshine hours: 8.4 hrs - 

Chance of sunny day: 81% - Rainfall: 40 mm - Rainfall days: 9 - Chance of rain: 30% - Chance of cloudy day: 3% - Sea 

temperature: 25°C, 77°F - Chance of a windy day: 23%.  

IV. TRANSPORTATION  

Airport: Falcone-Borsellino Airport is at Punta Raisi, 30 km west of Palermo on the A29 motorway. Nearly all major 

airlines offer flights to Palermo (Alitalia, Easyjet, Ryanair, Volotea, AirBerlin, Meridiana, AirFrance, Vueling, Volotea, 

Medavia, etc.)  

From/to the airport: The simplest transportation is by bus. Prestia e Comandè 

(http://www.prestiaecomande.it/?idx=102) runs an efficient half-hourly bus service between 5am and 11pm that 

transfers passengers from the airport to the centre of Palermo, dropping people off outside the Teatro Politeama 

Garibaldi and Palermo Centrale train station. Tickets for the journey (prices to be updated January 2016), which takes 

anywhere from 35 to 50 minutes depending on traffic, cost €6.30 one-way. Return journeys to the airport run with 

the same frequency and pick-up at the same points. A train (the "Trinacria Express") serves the route between the 

Palermo airport and the main railway station, departing every hour or so, a ticket costs 5.80 euros. Taxis are not 

recommended as you'll probably be grossly overcharged, paying at least 50 euros for the ride into the city, and even 

higher rates after 8 PM. The major car-hire companies are represented at the airport. Recently, some taxi drivers 

started to propose a taxi-sharing service (7 euro per person). Currently the IMMC9 local organizers are negotiating 

with the taxi drivers a fixed price for participants to the Conference.  

Boat: From Palermo's port Grandi Navi Veloci ferries operate to Civitavecchia, Genoa, Naples and Tunis; Tirrenia goes 

to Cagliari and Naples; Grimaldi Lines goes to Salerno.  



 

Train: Two of the most popular long distance train connections back to the mainland arrive at the Palermo train 

station from Rome and Naples (http://www.trenitalia.com/tcom-en).  

Car: Sicilian freeways are mostly toll-free. Toll booths are found only on the A18 and A20. Here you must pay cash 

showing the ticket that you took from the freeway entrance. Some toll booths are reserved for the automatic 

telepass system, so pay attention to be in the right line of cars. In Italy highway signals are coloured in green.  

Palermo - Catania (A19): this freeway is managed by ANAS and is toll-free. The A19 is almost an obligatory choice for 

visiting the center of the island (Enna, Caltanissetta) or to reach Agrigento and the valley of the temples. The highway 

starts at the "circonvallazione" (beltway) of Palermo in via Regione Siciliana. The first stretch of the road, until Termini 

Imerese, is along the northern coast of Sicily. Then it turns into the island's center.  

Messina - Palermo (A20): the A20 highway is 182 Km long and it is managed by CAS. It is a toll road. The freeway 

swings along the rocky northern coast of Sicily and has viaducts and tunnels.3  

V. DATE AND VENUE  

The conference will take place in Palermo, Italy, 24-28 September 2017 at the Splendid Hotel La Torre, in Mondello 

(Palermo). Mondello is more or less a suburb of Palermo and a small seaside resort with a wonderful beach. The 

conference will be organized in parallel sessions and poster exhibitions. The official language of the conference is 

English.  

 

How to reach Mondello  

Mondello is on Palermo’s urban bus network, and standard tickets for the AMAT city buses (including good-value day 

tickets) are valid as far as Mondello, making it a cheap and easy outing from central Palermo. You should buy a ticket 

before getting on the bus, at any newspaper kiosk or tobacco shop or other bus company booths. Buses 806 and 833 

run to Mondello from the Politeama and Piazza Sturzo in Palermo. Services are fairly frequent, with extra services in 

summer, when the buses can get uncomfortably full. The journey takes around 20 minutes, circling the base of Monte 

Pellegrino. In the summer there is also another line to Mondello (called GT or Gran Turismo) operating more 

comfortable coaches; details can be found on the AMAT city bus website along with details of the regular urban 

routes (http://www.palermoweb.com/trasporti/lineebuspercorso.asp). From the airport, the simplest way to travel is 

by taxi. Currently the IMMC9 local organizers are negotiating with the taxi drivers a fixed price for participants to the 

Conference.  

  



 

 

THEME OF THE CONFERENCE:  

ADVANCES IN MEDICINAL MUSHROOM SCIENCE: 

BUILDING BRIDGES BETWEEN WESTERN AND EASTERN MEDICINE 

ORGANIZED BY:  

University of Palermo, Department of Agricultural and Forest Sciences  

VI. INTERNATIONAL SCIENTIFIC COMMITTEE  

• Dr. Angela Amazonas (Brazil)  

• Prof. Marin Berovic (Slovenia)  

• Prof. Vittorio Calabrese (Italy)  

• Prof. Shu-Ting Chang (Australia/China)  

• Prof. Peter C.K. Cheung (Hong Kong, China)  

• Dr. John Holliday (USA)  

• Prof. Omon S. Isikhuemhen (USA)  

• Dr. Ivan Jakopovich (Croatia)  

• Prof. Atef Jaouani (Tunisia)  

• Prof. Carmenza Jaramillo (Colombia)  

• Dr. Ha Won Kim (South Korea)  

• Prof. Yu Li (China)  

• Prof. Ulrike Lindequist (Germany)  

• Dr. Hui-Chen Lo (Chinese Taipei)  

• Dr. Nadezhda V. Psurtseva (Russia)  

• Prof. Mahendra Rai (India)  

• Prof. Vikineswary Sabaratnam (Malaysia)  

• Prof. Imed Sbissi (Tunisia)  

• Dr. Joey Schlaegel (USA)  

• Dr. Ángel R. Trigos (Mexico)  

• Prof. Leo J. L. D. Van Griensven (Holland)  

• Prof. Giuseppe Venturella (Italy)  

• Prof. Solomon P. Wasser (Israel/Ukraine)  

• Prof. Georgios I. Zervakis (Greece) 

VII. PUBLISHING COMMITTEE  

• Prof. Solomon P. Wasser  

• Prof. Giuseppe Venturella  

• Prof. Leo J. L. D. Van Griensven  

• Dr. Maria Letizia Gargano  



 

VIII. LOCAL ORGANIZING COMMITTEE  

• Honorary Chairmen: Prof. Shu-Ting Chang, Prof. Solomon P. Wasser  

• Chairman: Prof. Giuseppe Venturella  

• Secretariat: Dr. Maria Letizia Gargano, Prof. Salvatore Walter Davino  

• E-mail: secretary@immc9.com  

IX. SCIENTIFIC PROGRAM OF CONFERENCE :  

 Keynote speeches   

 Plenary lectures of invited speakers   

Different symposia dedicated to:  

 Medicinal mushrooms in social media   

 Biodiversity and taxonomy of medicinal mushrooms   

 Molecular systematics and phylogeny of medicinal mushrooms   

 Medicinal mushrooms: evidence -based medicine and trials  

 Medicinal mushrooms in animal health   

 Medicinal values and pharmacology of medicinal mushrooms   

 Medicinal mushrooms in human clin ical trials  

 Potential values and new developments of medicinal mushroom products   

 Science and biotechnology of medicinal mushrooms   

 Quality control and regulations   

 Industrial production and marketing, technology of cultivation and fermentation  

X. CALL FOR PAPERS  

We would be pleased to receive contributions from interested authors that follow the conference themes. Abstracts 

should focus on current issues relevant to progress in research and/or to industry and should be scientific and/or of 

technical content.  

Your abstracts should clearly define the objectives of the presentation or the topics covered, key conclusions reached, 

and potential benefits for scientific developments and industry. Abstracts should not be more than 500 words but not 

less than 300.  

Abstracts should be sent to IMMC9 (abstract@immc9.info) before the 15th of February 2017. Text documents must 

be in Word or PDF format and written according to the template included in the conference web site.  

AT LEAST ONE OF THE AUTHORS NAMED IN THE ABSTRACT MUST REGISTER FOR THE CONGRESS. ONLY ABSTRACTS 

THAT ARE SUBMITTED BY THE AUTHORS WHO HAVE REGISTERED FOR THE CONGRESS SHALL BE INCLUDED IN THE 

PROGRAM.  

XI. HOW TO REGISTER  

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 calculates the total amount of euros for your registration  

4) print and sign the pdf  

5) pay the total registration fee due (registration+accommodations) through the bank account reported in the pdf file  

6) send the pdf + the receipt of your bank payment to registration@immc9.info  

Registration form not accompanied by the registration fee will not be taken into consideration.  

XII. INVITATION FOR VISA APPLICATION  

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 registration@immc9.info (put secretary@immc9.com in cc).  

Advance travel planning and early visa application are important. It is recommended that you apply early for your 

visa.  

XIII. IMPORTANT DATES AND DEADLINES  

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 and third circular  

24 September 2017 Registration desk opens  

25-28 September 2017 IMMC9-2017  

For more information, visit www.immc9.com 



 

XIV. SPONSORSHIP OPPORTUNITIES AND EXHIBITION TABLE REQUEST FORM  

There are a number of sponsorship opportunities for this IMMC9 conference, where scientists from all over the world 

will meet in an atmosphere of excellence to discuss the most recent advances in medicinal mushroom researches. 

Name of Organization / Country / 
Company 
Website url: 
 

 

Primary Contact Person: 
Name: 
Mobile phone: 
E-mail: 
 

 

Secondary Contact Person: 
Name: 
Mobile phone: 
E-mail: 
 

 

I need an Exhibit Table: 
 
 

 YES 
 NO 

I would like to contribute as: 
 
 
 
 

 Platinum Sponsor 
 Gold Sponsor 
 Silver Sponsor 
 Bronze Sponsor 
 Patron Sponsor 
 Other 

PLATINUM (€ 30,000) 
 Three complimentary conference registrations for the entire three days 
 VIP seating at all conference keynote plenary sessions 
 Most prominently displayed name on banner and sponsorship boards at all functions 
 Company logo and web link on IMMC9 conference website 
 Full page color ad in Conference Program and Exhibitor Guide 
 Sponsorship acknowledgment in all conference printed materials 
 Company promotional literature included in registration packet 
 Exhibit table 

GOLD (€ 15,000) 
 Two complimentary conference registration for the entire three days 
 VIP seating at all conference keynote plenary sessions 
 Very prominently displayed name on banner and sponsorship boards at all functions 
 Company logo and web link on conference website 
 ½ page color ad in Conference Program and Exhibitor Guide 
 Sponsorship acknowledgment in all conference printed materials 
 Company promotional literature included in registration packet 



 

 Exhibit table 

SILVER (€ 10,000) 
 One complimentary conference registration for the entire three days 
 VIP seating at one of the conference’s keynote plenary sessions 
 Prominently displayed name on banner and sponsorship boards at all functions 
 Company logo on conference website 
 Sponsorship acknowledgment in Conference Program and all conference printed materials 
 Company promotional literature included in registration packet 

 Exhibit table 

BRONZE (€ 5,000) 
 Prominently displayed name on banner and sponsorship boards at all functions 
 Company logo on conference website 
 Sponsorship acknowledgment in Conference Program and all conference printed materials 

 Exhibit table 

PATRON (€ 1,000) 
 Name displayed on banner and sponsorship boards at all functions 

 Sponsorship acknowledgment in Conference Program and all conference printed materials 

Additional Sponsorship Opportunities 
Listed below are the other unique sponsorship opportunities including conference events, meals, interest 

sessions, and some specialty items. We are also happy to explore customizing a sponsorship that meets your budget 
and program requirements, and compliments the conference. 

 
Welcome Reception Sponsor   € 3,000 
Congress Dinner         € 15,000 
Conference Welcome Bag Sponsor  € 7,500 
Lunch Sponsor (one day)    € 7,500 
Coffee break standard Sponsor   € 2,500 
Coffee break superior Sponsor   € 3,500 
Scholarship Sponsor (multiple available)  € 1,000 each 

For more information on sponsorships, please contact Maria Letizia Gargano at secretary@immc9.com 

We would like to extend our deep appreciation to all our partners and sponsors who will help make the IMMC9 
Conference possible.  

XV. FULL PAPERS  

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, abstract@immc9.info  

On-line registration forms are available starting 15th of June 2016 on the conference website www.immc9.com.  



 

XVI. PAYMENT INFORMATION  

 

Payment can be made only by bank transfer 
 

ACCOUNT FOR NATIONAL AND INTERNATIONAL TRANSFERS IN EUROS 

BENEFICIARY Comitato Organizzatore Convegno Internazionale 9th IMMC9 

BANK CREDEM, PALERMO AGENZIA 5 

ADDRESS Via Leonardo da Vinci 141, I-90145 Palermo (Italy) 

BIC CODE BACRIT21467 

ABI 03032 

CAB 04604 

CIN W 

ACCOUNT NUMBER 010/000003676-2 

IBAN IT18 W030 3204 6040 1000 0003 676 

For any bank transfer made from outside the Euro zone, please be aware of bank service charges. All bank charges 

for remittances are to be borne by the participant. 

Failure to pay this fee will result in an incomplete registration. 

If you have any question about payment, please send e-mail to secretary@immc9.com 

 
XVII. REGISTRATION  
Please note that individual registrations can be made ONLY on-line.  
All prices are in Euros and include VAT 22%.  

REGISTRATION FEES 

 EARLY BIRDS 
(until 30 May, 2017) 

NORMAL 
(after 30 May, 2017) 

REGULAR ATTENDEES 450,00 € 500,00 € 
STUDENTS1 220,00 € 250,00 € 
ACCOMPANYING PERSON WITH LUNCHES 250,00 € 270,00 € 
ACCOMPANYING PERSON WITHOUT LUNCHES 150,00 € 170,00 € 

 
1Student rate applies to those registered for a higher degree. Student registration forms must be accompanied by a 

signed letter from the head of department attesting to student status. 
The fee does not include accommodation costs. 

XVIII. REGISTRATION PACKAGE  

The registration package for the participants includes: 

 access to the conference and poster sessions 



 

 free entrance to the conference exhibition 

 conference bag 

 final printed program 

 book of proceedings 

 welcome cocktail reception 

 lunch on each conference day (and light meal on the Congress excursion day) 

 coffee/tea/refreshment breaks 

 scientific excursion 

 conference dinner 

 certificate of attendance 

 celebrative T-shirt 

Accompanying persons are entitled only to: 

 welcome cocktail reception 

 lunch (only if required in the registration form) 

 scientific excursion 

 light meal on the Congress excursion day 

 conference dinner 

 celebrative T-shirt 

XIX. INSURANCE  

The registration fees do not include insurance of participants against accidents, sickness, cancellation, theft, property 

damage or loss. Participants are advised to arrange adequate personal insurance.  

XX. CONFIRMATION  

Upon receipt of the registration form(s) with the appropriate fees, confirmation will be sent. Once registered, 

registrations cannot be changed to another fee category.  

XXI. CANCELLATION OF REGISTRATION AND REIMBURSEMENT POLICY  

Cancellations received before 30th June 2017 will be subject to a 40% surcharge on all monies paid. From this date 

onward, until 31st July 2017, cancellations will incur a 60% surcharge on all monies paid. From that date onward, no 

repayments will be made in the event of cancellation. Please note that refunds will be issued only after the end of the 

meeting. 

XXII. ACCOMMODATIONS  

Rooms are being held at the Congress venue hotel at special rates. Accommodations at Splendid Hotel La Torre (4 

stars) include breakfast. THE ACCOMMODATIONS WILL BE ARRANGED ON THE BASIS OF FIRST COME, FIRST 

SERVED.  

SINCE THE AREA OF PALERMO ATTRACTS A SIGNIFICANT NUMBER OF TOURISTS EACH YEAR, WE STRONGLY 

RECOMMEND TO BOOK YOUR ROOM IN ADVANCE.  

Registered participants will be automatically rebooked in other hotels of Mondello and/or Palermo in case all 

rooms at the Splendid Hotel La Torre will be filled.  



 

Since all activities of the Congress will take place within the space of the Splendid Hotel La Torre (conferences, 

meetings, display of posters, and lunches), accommodations in this hotel is very advantageous and convenient. Hotel 

reservations can be confirmed together with the Congress registration.  

Only guaranteed reservations will be accepted. To guarantee your reservation, full payment is required.  

All hotel rates are in Euros, per room/night, including service, breakfast and 22% VAT.  

A City Tax per person of € 2,00 (for the first four days of stay) is not included in the room’s price.  

SPLENDID HOTEL LA TORRE  

www.latorrehotel.it 
via Piano Gallo, 11 
90151 Palermo, Italy 
 

Standard Room Dus B&B € 107,00  

Room Garden View Dus B&B € 128,00  

Sea View Room Dus B&B € 150,00 

Extra person staying in hotel room B&B € 30 per day 

 

XXIII. ePOSTER SESSION (available from 25 to 27 September 2017)  

DEADLINE FOR SUBMISSION OF YOUR FINAL E-POSTER MATERIAL IS 30 JUNE 2017 

GUIDELINES FOR PRESENTERS 

In substitution of the traditional poster session (neither paper poster nor the mounting area will be provided by the 

IMMC9 Organization), a novel concept that is being introduced in IMMC9 is the Electronic Poster session, or ePoster 

session.  

An ePoster utilizes a large monitor and computer to display multimedia versions of a poster. ePosters are intended to 

provide a display of information that is not possible with a traditional printed poster. Embedding multimedia content, 

along with static elements, such as titles, logos, and summaries, would be a good way to convey information.  

An electronic poster (ePoster) is a poster in PDF FORMAT, allowing the inclusion of movies, and other multi-media 

formats, and presenters are encouraged to take advantage of the versatility of this medium. All multi-media E-Posters 

will be presented in monitors in the Exhibition Hall.  

A formal presentation is not necessary  

The intention of an ePoster does not include attracting visitors to stay for a long oral, video, or slideshow 

presentation. Each participant can take action on the keyboard and mouse by typing the number of the poster 

indicated in the Book of Abstract or looking poster typing the author's last name or the title of the poster. 

ePosters, are meant to present new information. The attendees will benefit from interacting with your ePoster, not 



 

viewing a website that he or she can access without going to the conference.  

No audio allowed. No internet access provided.  

A ONE PAGE PAPER WILL STILL NEED TO BE SUBMITTED (abstract@immc9.info) FOR IMMC9 PROCEEDINGS (see 

Abstract template in the Conference Website www.immc9.com)  

All electronic poster presenters should upload their presentation via conference website (www.immc9.com), which is 

already online.  

The ePosters will be loaded onto the ePoster stations by the IMMC9 Poster Session Manager, prior to conference. 

ePosters will be available in the Exhibition Hall from 9 am (25 Sept 2017) until 6 pm (27 Sept 2017).  

Specifications of the equipment provided for the ePoster  

• Digital Display Monitor  

• Type: 46" LCD TV  

• Resolution: 1920 x 1080  

• Orientation: Vertical  

XXIV. PREPARATION OF YOUR e-POSTER  

To complement your poster presentation and to make it available to a broader audience, authors are requested to 

provide a presentation file of one page in PDF format including multimedia material.  

This e-Poster will be displayed in the poster loop played on a large screen in the ePoster stations.  

However, any video material should contain the same level of information indicated in the subsequent preparation 

guidelines and must not exceed 30 seconds of duration.  

ePosters must be formatted in PDF format according to the following templates:  

• The e-poster contains a three column format. Each column can be subdivided and may conveniently be divided into 

sections, starting with a  

• Problem Description and Challenges  

• Your approach/method,  

• Results / evaluation, and  

• ending with a Conclusion and References.  

• Please, try to use a standard MM format for your e-Poster:  

• Images: high-resolution images in one of these formats: TIFF, JPEG, PNG, BMP, GIF.  

• Video: In encoding PAL formats, MPEG-4, AVI, Mkv or Wmv.  

The total length of all videos should not exceed 30 seconds.  

XXV. SUBMIT YOUR ePOSTER  

You will be able to upload your ePoster through a dedicated form within the website www.immc9.com. You could 

upload your works until June 30th 2017, 11.59 PM (Italian time).  



 

When you will upload your file, please note that the file name contains your Name and Surname (in UTF-8, Unicode 

encoding)  

Note: You cannot upload files bigger than 300 MB  
Please consider that your material might need to be reformatted for technical reasons.  
If you have any question regarding items mentioned in this document, please do not hesitate to contact us in writing: 
secretary@immc9.com and/or abstract@immc9.info. 
 

XXVI. SOCIAL EVENTS  

WELCOME COCKTAIL 

A Welcome Cocktail will be served in Hotel Splendid La Torre on Monday, September 25, from 20:30 to 22:00.  

All colleagues registered in the IMMC9 2017 Conference are invited to attend this Cocktail.  

SOCIAL DINNER 

Wednesday, September 27, 2017  

Alle Terrazze 

Viale Regina Elena, c/o Antico Stabilimento Balneare (Mondello) 

 

Haute cuisine between sky and sea 

Thanks to its spectacular waterfront location in Mondello, the restaurant Alle Terrazze is one of the most exclusive 

restaurants in Palermo, and it is famous for its beauty, the panoramic view, and its setting even beyond local and 

regional borders.  

Since its inauguration in 1912, the Bathing Establishment has been synonymous to beauty and elegance, with its Art 

Deco furniture, the innovative concrete structure, the wide windows opening on the horizon and the terraces 

stretching on the sea.  

Attending a meal in its elegant halls was the status symbol of a privileged class. These terraces have hosted crowned 

heads and aristocrats dining: the view is breathtaking and, the cuisine is divine.  



 

After a careful renovation, the restaurant has reopened to the public in spring 2011, taking up the glories of the past 

without omitting the comforts of the present. Total white décor, with the fine touch of the comfortable Masters 

chairs designed by Philippe Starck for Kartell, pleasant decorations and works of art by contemporary authors give the 

environment a cozy and refined atmosphere.  

All the colleagues registered in the IMMC9 2017 Conference are invited to attend the Congress Dinner.  

Participants will arrive at Le Terrazze on their own. The event will start at 21:00.  

ONE-DAY EXCURSION (PALERMO-CASTELBUONO-CEFALÙ-PALERMO) 

Thursday, September 28, 2017 

Departure from Palermo 08:00 am                             Estimated time of arrival in Palermo 08:00 pm  

The small town of Castelbuono (423 m a.s.l.) is located 97 km from Palermo, which is a province it belongs to and is 

included in the wonderful Madonie National Park. In the ancient times the village was called with the Byzanthine 

name of Ypsigro meaning “cool place”. In 1316 Francesco Ventimiglia built a castle on St. Pietro. In the monumental 

field besides the medieval castle with a regular plan with two quadrangular towers, there is the Old Matrix dedicated 

to SS. Assunta, consecrated in 1494 and recently restored. Castelbuono is a famous centre for the production of 

Manna, laxative got by cutting the bark of ash trees.  

The scientific excursion will take place in the surrounding forest of Castelbuono mainly composed by chestnut, oaks, 

maple trees, and holly including some monumental trees. The forest is a hotspot of biodiversity for fungi including 

some wild medicinal species (Ganoderma lucidum, Hericium erinaceum, Grifola frondosa, Pleurotus eryngii, etc.).  

Currently, the IMMC9 local organizers are negotiating with the City Council of a Castelbuono for a lunch offered by 

the Major of Castelbuono.  

In the afternoon the IMMC9 conference participants will move to the nearby town of Cefalù. For a small town, Cefalù 

offers a great deal including sandy beaches, winding Medieval streets flanked with shops and its unique Norman 

cathedral. While Cefalù's origins go back to at least Greek times (the name derives from the ancient Greek word for 

"Cape"), the town we now know and love was built at the behest of the Norman King, Roger II. Construction of the 

Cathedral began in 1131 and is an exquisite example of what has been termed "Sicilian Romanesque". Thanks to the 

splendid mosaic of Christ Pantocrator above the altar, it is twinned with the Palatine Chapel in Palermo and the 

Duomo in Monreale. Also of interest is the Medieval wash house - lavatoio - which is fed by a natural spring and the 

Osterio Magno which, according to tradition, was King Roger's very own residence.  

In 2015, Arab-Norman Palermo and the cathedrals of Monreale and Cefalù were granted status as a UNESCO World 

Heritage Site. 

Tours for Accompanying Persons 

The IMMC9 Local Organizing Committee is delighted to offer the tours for the accompanying person´s program. Three 

half-day sightseeing tours are included in the accompanying person´s registration package. The cost of these tours is 

included in the registration fee. Evidence of registration as an accompanying person must be shown.  



 

Tickets for the half-day guided tours can be reserved by sending an email to registration@immc9.info not later 

than 10 September 2017.  

Please note that these tours are subject to availability and require a minimum amount of confirmed bookings in order 

to take place.  

1. The Golden Age of the Normans in Palermo  

Date: Monday, 25 September 2017  

Time: 09:00 – 13:00  

Meeting Point: Hotel Splendid La Torre in the Registration Area  

There are surprising cities, where everything is possible. Places where the stratification and the traces of the past have 

survived. Images overlap, sharing styles and periods, and many different languages can be heard. Palermo is such a 

place. Palermo is surprising for its many aspects: in the field of visual arts you will come across all kinds of poetic 

techniques. For example, Palermo is one of the capitals of the mosaic and stucco, several possibilities of sculpture, 

interpreted here in its most eccentric vision. Thus, you can also admire the bright colors of glass tiles, as well asmarble, 

shells, stones, lapis lazuli, enamel, malachite forming the mosaics created in the twelfth century, and the whiteness of 

the absolute white of the Oratory decorated by Serpotta, one of the many sons of the popular Kalsa district. (source: 

http://www.secretitaly.it/).  

2. Tales of foolish groove: The Inquisition in Palermo  

Date: Tuesday, 26 September 2017  

Time: 09:00 – 13:00  

Meeting Point: Hotel Splendid La Torre in the Registration Area  

The Spanish Inquisition was a Tribunal of the Faith established by the Catholic Monarchs, Ferdinand II of Aragon and 

Isabella I of Castile to hunt down heresy, in other words, bring the crown in line with the unitary logic of un rey, una fé, 

una ley (one king, one faith, one law). In 1487, the Inquisition arrived in Sicily, yet only started around 1500, when 

sufficient economic resources had been put in place. However, it should be remembered that during the Middle-Ages 

in Sicily there had already been the Papal Inquisition and from the 13th century on, the Inquisition had been delegated 

by the Pope (the Roman Inquisition). Jurisdiction over acts against the faith had normally been exercised by the Bishop, 

at times with the support of the Papal Inquisition. King Ferdinand II of Aragon availed himself of the privilege of the 

Apostolic Legazia bestowed upon by Urbano II on Roger I in 1098, according to which the sovereigns of the island were 

born legates to the pontiff. Thus, the Sicilian kings could claim control over any ecclesiastic matter and, in 1579, Phillip 

II established the Tribunal of the Monarchy with the right to intervene in every single controversy relating to the 

rapport between the lay tribunals and ecclesiastic tribunals. In virtue of this privilege, no act by the Holy See could be 

sanctioned without executory letters from the Viceroys. Therefore, on the island we have a tribunal of the faith, not 

dependent of papal or ecclesiastic authority, but on the Spanish monarchy (source www. provinciadipalermo.it)  

3. The Baroque Age in Palermo: a colorful and stone theater  

Date: Wednesday, 27 September 2017  

Time: 09:00 – 13:00  



 

Meeting Point: Hotel Splendid La Torre in the Registration Area  

Baroque was much more than a design style for churches and palaces. It embraced the concept of the city as theatre, 

a place for people to gather and to take part in great ceremonies and festivals. The baroque style with its flamboyant 

decoration was applied to the city’s open spaces, its streets and squares, as well as to the façades of its buildings, to 

be enjoyed by just walking around. The outstanding baroque monuments in Palermo, those not to be missed, are to be 

found in the interiors of churches and oratories. In the churches, work with inlaid and coloured marble was taken to a 

fine art, representing some of the most important and original creations of baroque art on the island. The Serpotta 

family, in particular, Giacomo and his son Procopio, represented the peak of the local tradition in sculpture. Working in 

stucco, Giacomo developed a distinctive style of natural, richly decorated figures. Less expensive and lighter than 

marble, stucco enabled a profusion of figures to be displayed on chapel walls and ceilings. A high degree of skill and 

dexterity was needed, for stucco dried quickly, leaving only a short time to complete the modelling. A shine was given 

to the surface of the Serpotta statues by the addition of marble dust to the stucco (source 

http://jeremydummett.com/). 

XXVII. ON SITE REGISTRATION HOURS  

Visit the Registration Desk in the Congress Hub to register on site, should you check-in, or for assistance.  

The Congress Hub will be located in the Hotel Splendid La Torre.  

The hours of operation will be:  

Sunday 24 September 2017 – 16:30 to 19:30  

Monday 25 to Wednesday 27 – 08:00 to 17:00 

  



 

  

 

 

 

 

 

Effects of Exogenous Salicylic Acid on Ganoderic Acid Biosynthesis and the Expression of Key Genes in 

the Ganoderic Acid Biosynthesis Pathway in the Lingzhi or Reishi Medicinal Mushroom, Ganoderma 

lucidum (Agaricomycetes) 

By Peng-Fei Cao, Chen-Gao Wu, Zhi-Hao Dang, Liang Shi, Ai-Liang Jiang, Ang Ren, Ming-Wen Zhao  

Abstract: We demonstrate herein that salicylic acid (SA) can enhance ganoderic acid (GA) accumulation in the lingzhi 

or reishi medicinal mushroom Ganoderma lucidum. Following treatment with different concentrations of SA, the GA 

content was increased 22.72% to 43.04% compared with the control group. When the fungi were treated with 200 

μmol/L SA at different times, the GA content was improved 10.21% to 35.24% compared with the control group. By 

choosing the optimum point based on response surface methodology, the GA content could be increased up to 229.03 

μg/100 mg, which was improved 66.38% compared with the control group. When the fungi were treated with 200 

μmol/L SA, the transcrip on levels of key genes in the GA biosynthesis pathway−squalene (SQ) synthase (sqs), 

lanosterol (Lano; osc), and hydroxy-3-methylglutaryl-coenzyme A reductase (hmgr)−were improved 119.6-, 3.2-, and 

4.2-fold, respectively. In addition, following treatment with 100 μmol/L SA, the levels of Lano and SQ, which are 

intermediate metabolites of GA biosynthesis, were increased 2.8- and 1.4-fold, respectively. These results indicate 

that SA can regulate the expression of genes related to GA biosynthesis and increases the metabolic levels of Lano and 

SQ, thereby resulting in the accumulation of GA. 

International Journal of Medicinal Mushrooms, Volume 19, 2017 Issue 1, pages 65-73 

 
Effects of high CO2 in-package treatment on flavor, quality and antioxidant activity of 

button mushroom (Agaricus bisporus) during postharvest storage 

By Qiong Lin, Yuanyuan Lu, Jie Zhang, Wei Liu, Wenqiang Guan, Zhidong Wang 

Abstract: Button mushroom (Agaricus bisporus) is marketed for its good flavor and health benefits. However, the shelf 

life of fresh button mushroom is limited and quality is lost rapidly during storage. In this study, button mushrooms 

were treated with high CO2 (95%–100%) at the time of sealing of the packages and the packages were ventilated after 

0, 12, 24 and 48 h by puncturing the film at four corners. Results showed that 12 h high CO2 treatment had a 

significant effect in reducing browning index (BI) and maintaining flavor of button mushroom during storage. In 

addition, the malonaldehyde (MDA) content was significantly inhibited while catalase (CAT) and peroxidase (POD) 

activities were significantly promoted by high CO2 treatment. High CO2 treatment increased antioxidant ability of 

button mushroom, which in turn maintained the flavor, quality and consumer acceptance of button mushroom during 

postharvest storage. 

Postharvest Biology and Technology, Volume 123, January 2017, Pages 112-118 

Research progress 



 

Enhanced Release of Immunostimulating β-1,3- Glucan by Autodigestion of the Lingzhi Medicinal 

Mushroom, Ganoderma lingzhi (Agaricomycetes)  

By Yuina Ishimoto, Ken-Ichi Ishibashi, Daisuke Yamanaka, Yoshiyuki Adachi, Hisatomi Ito, Kentaro Igami, Toshitsugu 

Miyazaki, Naohito Ohno  

Abstract: Ganoderma lingzhi is a widely used medicinal mushroom that has antioxidative effects, ameliorates insulin 

resistance, and improves quality of life in patients with metabolic syndrome. Potentiation of immunity is also a major 

function of G. lingzhi, and this has been applied in patients with cancer. Supplementing G. lingzhi into foods reduced 

the metastasis of cancer cells. β-l,3-glucan is an important bioactive component of G. lingzhi. In this study we 

enhanced the solubilization ofimmunostimulating β-l,3-glucan by autodigestion of G. lingzhi. Fruiting bodies of G. 

lingzhi were disrupted and suspended in distilled water, then autodigested at 37°C for 24 hours. The resulting 

suspension was dried by spray drying. To assess the solubilization of β-l,3-glucan by autodigestion, cold and hot water 

extracts and sodium hydroxide extracts of G. lingzhi were prepared with and without autodigestion. Sodium 

hydroxide extracts were neutralized and dialyzed against distilled water. The resulting soluble and precipitated 

fractions were collected. Chemical, biochemical, and immunochemical characteristics of the extracts were compared. 

The yields of cold water extracts of autodigested and native G. lingzhi were significantly lower than the other extracts. 

Glucose was the major sugar component of the hot water extract, cold alkali extract (CAS), and the cold hydroxide 

extract insoluble in neutral aqueous condition (CASP) of the autodigested and nativeG. lingzhi. Nuclear magnetic 

resonance analysis revealed branched β-glucans in the hot water extract and CAS of the autodigested and native G. 

lingzhi. By contrast, the CASP of the autodigested and native G. lingzhi comprised mainly mixtures of linear 

α-l,3-glucans and linear β-l,3-glucans. Immunostimulation by β-l,3-glucan was examined by limulus factor G activation, 

dectin-1 binding, and anti-β-glucan antibody binding. Comparing relative activity, immunostimulating β-l,3-glucan was 

detected in the hot water extract, rather than the CAS, of autodigested and native G. lingzhi. Immunostimulating of 

β-glucan was also detected in the cold water extract of the autodigested G. lingzhi. These findings demonstrate that 

autodigestion is a useful processing protocol for enhancing the usefulness of G. lingzhi as a functional food. 

International Journal of Medicinal Mushrooms, Volume 19, 2017 Issue 1, pages 1-16  
 

Polysaccharides from Ganoderma lucidum Promote Cognitive Function and Neural Progenitor 

Proliferation in Mouse Model of Alzheimer’s Disease  

By Shichao Huang, Jianxin Mao, Kan Ding, Yue Zhou, Xianglu Zeng, Wenjuan Yang, Peipei Wang, Cun Zhao, Jian Yao, 

Peng Xia, and Gang Pei  

Abstract: Promoting neurogenesis is a promising strategy for the treatment of cognition impairment associated with 

Alzheimer’s disease (AD). Ganoderma lucidum is a revered medicinal mushroom for health-promoting benefits in the 

Orient. Here, we found that oral administration of the polysaccharides and water extract from G. lucidum promoted 

neural progenitor cell (NPC) proliferation to enhance neurogenesis and alleviated cognitive deficits in transgenic AD 

mice. G. lucidum polysaccharides (GLP) also promoted self-renewal of NPC in cell culture. Further mechanistic study 

revealed that GLP potentiated activation of fibroblast growth factor receptor 1 (FGFR1) and downstream extracellular 

signal-regulated kinase (ERK) and AKT cascades. Consistently, inhibition of FGFR1 effectively blocked the 



 

GLP-promoted NPC proliferation and activation of the downstream cascades. Our findings suggest that GLP could 

serve as a regenerative therapeutic agent for the treatment of cognitive decline associated with neurodegenerative 

diseases. 

Stem Cell Reports. 2017 Jan 10;8(1):84-94. doi: 10.1016/j.stemcr.2016.12.007 
 
Mercury accumulation of three Lactarius mushroom species 

By Jerzy Falandysz 

Abstract: Accumulation, distribution and potential dietary intake of mercury accumulated by mushrooms 

of Lactarius species L. delicious, L. volemus and L. deterrimus were studied in the Pomerania region of Poland. In total, 

212 fruiting bodies and 106 underlying topsoil samples were analyzed. Analysis indicated that the concentrations of 

Hg were at low levels both in mushrooms and forest topsoils for a majority of the locations investigated. L. 

volemus that grew in soils with only a slightly elevated contamination (0.11 ± 0.07 mg kg−1 of dried soil), very 

efficiently accumulated Hg in fruiting bodies and concentration levels were at 3.7 ± 1.3 mg kg−1 of dry biomass in caps 

and at 1.9 ± 0.9 mg kg−1 of dry biomass in stipes. Consumption of mushrooms foraged from the Sobowidz forest, 

which is close to a foundry using ferrous and non-ferrous metals could result in a Hg intake that exceeds the current 

statutory limits. 

Food Chemistry, Volume 214, 1 January 2017, Pages 96-101 

 

Molecular Characterization and Antioxidant Potential of Three Wild Culinary-Medicinal Mushrooms 

from Tripura, Northeast India 

By Aparajita Roy Das, Madhusmita Borthakur, Ajay Krishna Saha, Santa Ram Joshi, Panna Das 

Abstract: The aim of this study was to characterize 3 wild culinary-medicinal mushrooms using molecular tools and to 

analyze their antioxidant activity. Antioxidant properties were studied by evaluating free radical scavenging, reducing 

power, and chelating effect. The mushrooms were identified asLentinus squarrosulus, L. tuber-regium, 

and Macrocybe gigantean by amplifying internal transcribed spacer regions of ribosomal DNA. The results 

demonstrated that the methanolic extract of M. gigantean has the highest free radical scavenging effect and 

chelating effect, whereas the methanolic extract of L. squarrosulus has the highest reducing power. The highest total 

phenol content and the most ascorbic acid were found in the M. gigantean extracts. Among the 3 mushroom 

extracts, M. gigantean displayed the most potent antioxidant activity. Molecular characterization using the nuclear 

ribosomal internal transcribed spacer region as a universal DNA marker was an effective tool in the identification and 

phylogenetic analysis of the studied mushrooms. The study also indicated that these wild macrofungi are rich sources 

of natural antioxidants.  

International Journal of Medicinal Mushrooms, Volume 19, 2017 Issue 1, pages 55-63 

 

Bioprospecting of Lentinus squarrosulus Mont., an underutilized wild edible mushroom, as a 

potential source of functional ingredients: A review 

By Beng Fye Lau, Noorlidah Abdullah 

Abstract: Lentinus squarrosulus Mont. is a wild edible mushroom appreciated by the local communities in Africa and 

Asia for its taste and meaty texture as well as its purported medicinal benefits; however, it is relatively unknown to 



 

the communities in other parts of the world and it remains underutilized thus far. In view of the increasing scientific 

studies carried on L. squarrosulus, a systematic compilation of the research progress and future prospects is deemed 

timely. This review summarized the widely scattered literature on L. squarrosulus with an emphasis on its nutritional 

and nutraceutical properties. Cultivation techniques for the production of basidiocarp, mycelium, and culture broth – 

representing the different stages in its life cycle and sources of distinct chemical components – are also presented. 

Basidiocarps of L. squarrosulus are good sources of carbohydrate, protein, and minerals, and are considered to be on 

par with other edible-medicinal mushrooms. Bioactive chemical components, such as phenolic compounds, flavonoids, 

immunostimulatory glucans, antifungal proteins, and lectins, have been identified and/or isolated 

from L. squarrosulus. Apart from various in vitrobioactivities assessment, the extracts of L. squarrosulus were noted to 

confer protection against oxidative stress and enhanced the healing of ulcer in animal models. Large-scale production 

of L. squarrosulus is deemed feasible considering the widely occurrence of this species and growing reports on its 

successful artificial cultivation via solid-substrate and liquid fermentation. In conclusion, findings thus far indicate that 

the basidiocarp and mycelium could be developed as potential sources of functional ingredients but further studies, 

particularly on bioactive compounds, mechanism of action in vivo leading to clinical trials, and quality control 

of L. squarrosulus biomass from different cultivation methods, are recommended. 

Trends in Food Science & Technology, Volume 61, March 2017, Pages 116-131 

 

Green synthesis of silver nanoparticles using tree oyster mushroomPleurotus ostreatus and its 

inhibitory activity against pathogenic bacteria 

By Rusol Al-Bahrani, Jegadeesh Raman, Hariprasath Lakshmanan, Abdullah A. Hassan, Vikineswary Sabaratnam 

Abstract: The present study reports the biological synthesis of silver nanoparticles (AgNPs) using the aqueous extract 

of fresh basidiocarps of the tree oyster mushroom, Pleurotus ostreatus. The AgNPs solution exhibited an absorption 

maximum at 440 nm, corresponding to surface plasmon resonance of AgNPs. The field emission scanning electron 

microscopy (FESEM) and high resolution transmission electron microscopy (HRTEM) analyses revealed that the 

synthesised AgNPs were spherical in shape and the particle size was less than 40 nm. The energy dispersive x-ray 

analysis (EDX) spectrum showed peaks for the presence of silver, carbon and oxygen atoms in the range of 

2.8–3.2 keV. Fourier transform infra-red spectroscopy (FTIR) results showed the binding properties of 

bio-constituents responsible for capping and stabilizing the nanoparticles. The synthesised AgNPs significantly (p<0.05) 

inhibited the growth of all bacterial species tested. The MIC of the tested bacterial spp. were in the range 

13–27 µg/mL. The results of this study indicated that the synthesised AgNPs may be developed as an effective agent 

against bacterial infections. 

Materials Letters, Volume 186, 1 January 2017, Pages 21-25 
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Healing with Medicinal Mushrooms. A Practical Handbook  

By Walter Ardigò 

Published in 2017 by Youcanprint Self-Publishing, Roma, Italy  

Book Review  

Medicinal mushrooms have an established history of use in traditional 

ancient therapies. Contemporary research has validated and documented 

much of the ancient knowledge. The interdisciplinary field of science that 

studies medicinal mushrooms has been developed and for the last three 

decades continues to demonstrate potent and unique properties of 

compounds extracted from a range of mushroom species. Modern 

clinical practice in Japan, China, Korea, Russia, the USA, France, and 

several other countries rely on mushroom-derived preparations.  

Ancient oriental traditions have stressed the importance of several 

mushroom species, namely, Ling Zhi or Reishi mushroom (Ganoderma lucidum (W. Curt.: Fr.) P. Karst.) and Shiitake 

mushroom (Lentinus edodes (Berk.) Singer). Mushrooms have also played an important role in the treatment of 

ailments affecting rural populations of Eastern European countries. The most important species in these countries 

were Inonotus obliquus (Pers.: Fr.) Pilát (Chaga), Fomitopsis officinalis (Vill.: Fr.) Bond. et Singer (Wood  Conk or 

Agaricon), Piptoporus betulinus (Bull.:Fr.) P.Karst. (Birch Polypore), and Fomes fomentarius Fr.: Fr (Tinder Bracket). 

These species were used in the treatment of gastrointestinal disorders, various forms of cancers, bronchial asthma, 

night sweats, etc. There is also a long history of traditional use of mushrooms as curatives in Mesoamerica (especially 

for species of the genus Psilocybe), in Africa (Yoruba populations in Nigeria and Benin), Algeria, and Egypt. A very 

special role was found in Fly Agaric (Amanita muscaria (L.:Fr.) Pers.) in Siberia and Tibetan shamanism, Buddhism, and 

Celtic myths. 

Mushrooms and fungi in general are extremely abundant and diverse worldwide. Recent estimates of the number of 

fungi on Earth range from 500,000 to more than 5 million species, with a widely accepted number of around 1.5 

million published more than 20 years ago. To date, it is recommended that as many as 3 million species of fungi should 

be accepted for general application. Meanwhile, the total number of described fungi of all kinds is currently 110,000 

species. The figure is based on the total number of species added to each genus given in the last edition of the 

Dictionary of Fungi and other recent publications. Mushrooms constitute 16,000 species of this total amount. The 

number of mushroom species on Earth is currently estimated at 150,000-160,000, so only around 10% of the existing 

mushroom species are known to science.  Summarizing these data, we can assume that, currently, approximately 2% 

of world fungal biota and around 10% of world mushroom biodiversity were discovered by mycologists, thus the bulk 

of fungal biodiversity still remains unknown. 

Specialists in the taxonomy of some groups of medicinal mushrooms are familiar with “known” species, but some of 

their biochemical and pharmacological properties are still unknown. We have summarized the data on approximately 



 

700 mushroom species with pharmacological properties from 2,000 known safe species. It can be seen that there is 

great potential for uncovering medicinal mushroom diversity. 

Nowadays, medicinal mushrooms are used as: a) dietary food (world mushroom production was 33 million tons in 

2015); b) dietary supplement (DS) products (the market of medicinal mushroom DS products is rapidly growing and 

comprises a value of more than 20 billion US dollars per year); c) natural bio-control agents in plant protection 

demonstrating insecticidal, fungicidal, bactericidal, herbicidal, nematocidal, and antiphytoviral activities; d) 

cosmeceuticals – different compounds of medicinal mushrooms are used by cosmetic companies for their 

film-forming capability, activation of epidermal growth factor, antioxidative, antiallergic, antibacterial and 

anti-inflammatory activities, stimulation of collagen activity, inhibition of autoimmune vitiligo, and treating acne,, and 

e) a new class of drugs called “mushroom  pharmaceuticals”. Medicinal mushrooms are comparable to “medicinal 

plants” and can be defined as macroscopic fungi, mostly higher Basidiomycetes and some Ascomycetes, which are 

used in the form of extracts or powder for prevention, alleviation or healing multiple diseases, and/or in balancing a 

healthy diet. According to the definition of “herbal drugs”, dried fruit bodies, mycelia, or spores are considered 

“mushroom drugs” or “fungal drugs”. Analogous to “phytopharmaceuticals” or “herbal preparations”, the resulting 

mushroom preparations should be considered as “mushroom pharmaceuticals” or “mushroom preparations”.   

Particularly, and most importantly for modern medicine, are polysaccharides with antitumor and immunostimulating 

properties. Several of the mushroom polysaccharide compounds have successfully completed Phase I, II, and III 

clinical trials and are used extensively and successfully in Asia to treat various cancers and other diseases. There are a 

total of more than 200 medicinal functions produced by medicinal mushrooms and fungi. Recently studied medicinal 

actions of mushrooms included antitumor, immunomodulating, antioxidant, radical scavenging, cardiovascular, 

cholesterol-lowering, antiviral, antibacterial, anti-parasitic, antifungal, detoxicative, hepatoprotective, anti-diabetic, 

anti-obesity, neuroprotective, neuroregenerative, and some other effects as well. Also, substances derived from 

medicinal mushrooms can be used as painkillers and analgetics. The best implementation of medicinal mushrooms 

drugs and medicinal mushroom dietary supplements has been in preventing immune disorders and maintaining a 

good quality of life, especially in immunodeficient and immuno-depressed patients, patients under chemotherapy or 

radiotherapy, patients with different types of cancers, chronic blood-borne viral infections of Hepatitis B, C, and D, 

different types of anemia, the human immunodeficiency virus/acquired immunodeficiency syndrome (HIV/AIDS), 

Herpes simplex virus (HSV), chronic fatigue syndrome, Epstein Bar virus, patients with chronic  gastritis and  gastric 

ulcers caused by Helicobacter pylori, and people suffering from dementia (especially  Alzheimer’s disease). Very 

important studies are conducted in anti-tumor and immunomodulating actions of polysaccharides like B-glucan. It is 

important to note that B-glucans directly affect many kinds of immune cells and different types of chemical 

messengers, including increases in antibodies, interferons, interleikins, TNF, colony stimulating factors production, and 

the activation of macrophages, monocytes, neutrophils, NK cells, dendritic cells, T-cells, B-cells, and many other 

immune cells. Anticancer therapies using MMs have been effectively applied effectively in the prevention of 

oncogenesis by oral consumption; in direct antitumor activity; immunopotentiation activity in conjunction with 

chemotherapy, and in prevention against tumor metastasis. 

Dr. Walter Ardigò's book, “Healing with medicinal mushrooms. A practical handbook", is the first book in Europe 

published in English by an Italian scientist and medical doctor. In all of Europe only four books were published in the 



 

last 25 years dedicated to medicinal mushrooms. Another book in Italian of the same author is "Micoterapia per tutti". 

Professor J. Lelley wrote "Kompendium der Mykotherapies" in German. Check authors wrote "Houby jako lek", M. 

Stajic wrote "Nutritivna svojstva I medicinski potential macromiceta" in the Serbian language. The structure of the 

book of W. Ardigò is clear and compact. It contains an Introduction and the main body of the book is divided in 5 main 

parts, plus a short dictionary, bibliography, and indexes. 

It is important to point out that this book has been prepared not by a mycologist, as with previously published 

European books, but by a medical doctor which helps in the understanding of the holistic approach to medicine using 

medicinal mushrooms and combines eastern (especially traditional Chinese medicine) and western medicine, as well 

as conventional and alternative medicine. 

Part A,  "Practical mycotherapy", contains 5 chapters dedicated to general knowledge including historical information 

on using medicinal mushrooms from ancient times to the present time; similarities and differences of mycotherapy 

and herbal medicine; chemical composition and active ingredients of medicinal mushrooms useful to promote health; 

how to use medicinal mushrooms, dosages of different types of medicinal mushroom preparations, and possible side 

effects; how to combine treatment using medicinal mushrooms and conventional medicine; the last chapter of Part A 

is dedicated to the importance of consulting with an expert in mycotherapy before using medicinal mushroom 

products. 

Part B is dedicated to "Holistic functional medicine" and contains 4 chapters, describing the four functions needed for 

normal functionality of our body including immunity, digestion, cleansing, and production of energy. Medicinal 

mushrooms are important biological response modifiers (BRM). BRMs are defined as non-specific agents that modify 

the host's biological response by stimulation of the immune system. An important concept here is found in the words 

«non-specific». Medicinal mushrooms act through many pathways, and their action is very holistic,; it affects many 

physiological systems at the same time. When Chinese medicine claims that reishi mushrooms activate «chi or ki», 

energy, they mean about the same thing. It is not only the immune system, or just the heart, or liver, medicinal 

mushrooms activate heart and liver, blood, brain, etc., - at the same time. 

Part C, "Preventing and treating disease with mycotherapy", contains 4 chapters dedicated to informing readers on 

the impact of medicinal mushrooms to an individual’s general health,  the impact of medicinal mushrooms on 

different health conditions including strengthening the immune system, detoxification effects, improving mental and 

physical conditions, improving sleep, etc. For overall general health, the author gives a list of medicinal mushroom 

species that are recommended in the prevention and treatment of specific health conditions. In part C a very 

important chapter, "The successful protocols" gives information on how to combine mushrooms dedicated  to the 

prevention of different types of illnesses (approximately 200 illnesses or their combinations are listed). The end of 

part C is dedicated to the importance of correctly combining mushrooms together with healthy dried (fruits, 

vegetables, legumes, and oilseeds) for more effective results. 

Parts D and E are represent the core of the book. Part D, "The diseases of the four apparatuses and the four powers of 

healing mushrooms", contains four chapters describing immune system diseases, diseases of the digestive system, 

metabolism, cleansing apparatuses, of the energy apparatuses (muscles, mind, heart, hormones and structure) and 

lists helpful medicinal mushrooms Lentinus edodes, Ganoderma lucidum, Agaricus brasiliensis, Hercium erinaceus, 



 

Auricularia auricula-judae, Grifola frondosa, Coprinus comatus, Cordyceps sinensis, Pleurotus ostreatus, and Polyporus 

umbellatus used for promoting different health conditions (approx. 200). 

Part E: "Information on each of the 10 healing mushrooms". In a unified form the author describes the medicinal 

values of the 10 most powerful medicinal mushrooms: Agaricus brasiliensis, Auricularia auricula-judae, Coprinus 

comatus, Cordyceps sinensis, Hericium erinaceus, Grifola frondosa, Pleurotus ostreatus, Polyporus umbellatus, 

Ganoderma lucidum, and Lentinus edodes For each mushroom the author describes historical information, strong 

points, active ingredients, and health values for treatment of various diseases. For example, for Agaricus brasiliensis, 

the author describes diseases related to the immune system and to inflammation including diseases from pathogens 

(influenza, flu-like syndromes, sore throat, bronchitis, pneumonia, cystitis and recurrent cystitis, vaginal candida, cold 

sores, and genital herpes), allergic diseases (allergic rhinitis, urticarial, atopic dermatitis, and asthma) and 

autoimmune diseases (Hashimoto's thyroidis, Graves' disease, and Sjorgen's syndrome), metabolic diseases including 

diabetes, liver disease (high transaminase, hepatitis A, B, and C, and liver toxicity), skin problems, and diseases 

(homogeneous suntan, protection from solar and artificial UVA rays, acne, atopic and allergic dermatitis, inflammatory 

dermatitis, eczema, reaction to cosmetics, and wrinkles), and other conditions also.    

We are sure that the current book of Dr. Walter Ardigò's “Healing with medicinal mushrooms. A practical handbook"   

will be of interest to medical doctors and specialists in alternative medicine, mycologists, taxonomists, 

biotechnologists, mushroom producers, researchers, environmentalists, ecologists, wild-crafters, scientists, and 

anyone else interested in medicinal mushrooms. From folklore to modern scientific analysis, this book presents 

inspiration and hope for advancing the health and well-being of humans and all other inhabitants of our planet. We 

recommend this book not only to the specialists but also to everyone who is eager to learn more about the intriguing 

world of medicinal mushrooms. This book will help to build the bridge between western and eastern medicine in the 

field of medicinal mushroom science in the 21st century. 

Edited by Solomon P. Wasser & Paul A. Volz 

388 pp; ISBN 978-88-92631-42-7   
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FOREWORD 

Fungi are vital organisms of fundamental importance to life on Earth. Epigeous fruiting bodies of fungi, visible to the 

naked eye, are called mushrooms. In the ground, fungi interact with a variety of organisms through mycelium, 

establishing a symbiosis, or as decomposers (saprobionts) compete with them for resources. For this purpose, fungi 

synthesise a wide array of metabolites – biologically active compounds that enable them to survive in the 

never-ending struggle with other organisms. When consuming mushrooms, these compounds can elicit diverse 

physiological responses in our body, leading to mushroom poisoning or, on the other hand, beneficial effects on 

human health. Thus, certain mushroom species can exhibit a broad spectrum of therapeutic activity and help with 

various diseases, hence are referred to as medicinal mushrooms. 

I became acquainted with mushrooms in my early childhood. I grew up in the countryside, surrounded by forests, 

where I often went to »explore« these amazing organisms, which attracted me immensely due to their unpredictable 

and variable appearance. At that time, I was especially fascinated by the heterogeneity of their colours and shapes, as 

well as by their taste. Later, when I was doing research in fungal physiology as a biologist, I recognised their important 

role in nature. My childhood dream was fulfilled, when I have succeeded in experimentally cultivating my first 

Pleurotus ostreatus (oyster mushroom), Stropharia rugosoannulata (king stropharia), Agaricus bisporus (white button 

mushroom), Lentinula edodes (shiitake), Pholiota microspora (nameko mushroom), Flammulina velutipes (winter 

mushroom), and other species of wood-decay fungi, including medicinal mushrooms. The latter have been of 

particular interest to me recently, because of their remarkable therapeutic properties. Medicinal mushrooms have 

long been recognised in East Asian cultures, where based on empirical evidence they are ranked at the top of their 

traditional medicine. In the last decades, this knowledge has spread to the Western world and therapeutic properties 

of various mushroom species have been supported by scientific research. 

However, in my opinion, we are not yet aware enough of the importance of mushrooms or fungi for the environment 

and humans, and their potential in medicine and biotechnology is underutilised. Undoubtedly, mushrooms are a rich 

source of a variety of compounds, which could be successfully applied in medicine; therefore, more thorough studies 

are needed to explore the mysterious world of mushrooms. In this book, the therapeutic properties and applications 

of 16 most popular medicinal mushrooms are concisely described, predominantly based on clinical studies; in addition, 

Points and Reviews 



 

the book finishes with a chapter on the use of medicinal mushrooms in domestic animals. I hope and wish that the 

present book will contribute to the popularisation of the use of mushrooms in all fields of practice. It will be 

informative for those interested in medicinal mushrooms and the possibilities of their use for medicinal purposes. 

Prof Franc Pohleven 

 

INTRODUCTION 

Fungi, including mushrooms, are a distinct group of organisms of great importance for the environment and humans. 

In nature they are essential for the cycling of organic matter, being able to decompose material not degradable by 

other organisms, and furthermore, are important for establishing symbiosis with plants. Fungi became of major 

significance for human health in the first half of the last century, when Alexander Fleming discovered the first 

antibiotic, penicillin, produced by Penicillium mould.  

In higher fungi, the main part of the organism lies in the ground, out of sight. This is an extensive assimilative part of 

the fungus, called mycelium, where basic metabolic processes take place. When mycelium provides itself with energy, 

the reproductive organs – fruiting bodies or sporocarps – sprout from the ground; these are commonly called 

mushrooms, as people generally refer to fungi. However, the term only applies to approximately 14,000 fungal species 

forming fruiting bodies visible to the naked eye that come in a wide variety of shapes and colours.  

Mushrooms have been important in the human diet and in traditional medicine since prehistoric times, especially in 

Asia, as well as America, Africa and Europe. Two mushroom species, Piptoporus betulinus (birch polypore) and Fomes 

fomentarius (tinder fungus) have been found with 5300-year-old mummy, Ötzi the Iceman, discovered in the Tyrolian 

Alps, which were presumably used for medicinal purposes or as tinder, respectively. In ancient Greece, Hippocrates, 

the founder of modern medicine, described the use of Fomes fomentarius for cauterisation, while in traditional East 

Asian medicine, certain medicinal mushrooms are ascribed miraculous powers of conferring longevity and have been 

used in various preparations, such as powders, tonics, teas and soups. Since the second half of the last century, their 

popularity has been growing worldwide with the development of cultivation techniques and with increasing 

awareness of their therapeutic properties supported by scientific research. Furthermore, mushrooms are also 

increasingly used for culinary purposes as healthy food, low in fat and sugar. They contain dietary fibre, vitamins and 

minerals, and have relatively high protein content, therefore are suitable for vegetarians and vegans.  

Nowadays, numerous preparations in the form of powders, capsules, pills and tinctures are made from medicinal 

mushrooms, which are available on the market as dietary supplements. These are used in the prevention and 

treatment of various health conditions, including modern lifestyle diseases, and are recommended for active people, 

athletes, and the elderly. Moreover, medicinal mushroom products have been increasingly used as feed supplements 

to improve health or treat diseases of companion (pets), domestic and sport animals.  

There are more than 50 species of mushrooms with a wide range of therapeutic properties, which are referred to as 

medicinal mushrooms, including the most popular Ganoderma lucidum (reishi), Cordyceps spp. (caterpillar fungus), 

Lentinula edodes (shiitake) and Pleurotus ostreatus (oyster mushroom). They contain a variety of biologically active 

compounds, among which the most important are polysaccharides, i.e. β-glucans, as well as triterpenes, polyphenols, 



 

proteins, and others, that have been scientifically proven to possess a broad spectrum of pharmacological activities. 

Several β-glucan compounds derived from medicinal mushrooms are approved as anticancer medicines and employed 

clinically in Japan, such as lentinan from Lentinula edodes and PSK from Trametes versicolor (turkey tail). Medicinal 

mushrooms generally strengthen the immune system and thus exhibit anticancer activity, particularly when used as a 

complementary therapy alongside conventional treatment (chemotherapy and radiotherapy). Furthermore, they have 

antioxidant, anti-inflammatory and anti-allergic properties, they regulate blood sugar and cholesterol levels as well as 

blood pressure, thus can help prevent diabetes, hypertension and cardiovascular disease. Mushrooms can protect 

against viral and other infections and are a potential source of new antibiotic compounds. In addition, they contain 

high amounts of ergosterol, which is, when exposed to sunlight or ultraviolet light, converted to vitamin D2 that may 

play a protective role in many diseases. However, no serious adverse side effects or toxicity have been associated with 

the use of medicinal mushrooms, which have been proven safe even for pregnant women and their foetuses, except 

for species of the genus Auricularia, which are not recommended for use during pregnancy.  

Many scientific studies, including a number of clinical trials, have been conducted over the past few decades that 

support the findings of traditional medicine and provide evidence for the therapeutic properties of medicinal 

mushrooms in humans as well as animals. Therefore, mushrooms are not only fruits of the forest used merely for 

human consumption, but are increasingly recognised as a cultivated natural source of pharmacologically active 

compounds with medicinal properties. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MEDICINAL MUSHROOMS AND THEIR THERAPEUTIC APPLICATIONS

Agaricus blazei Murrill (ABM) is a more recently discovered medicinal and culinary mushroom that is becoming 

increasingly popular worldwide. In contrast to most of the medicinal mushroom species, 

closely related species Agaricus brasiliensi

originate from America. However, the mushroom is due to its therapeutic properties now widely accepted in Japan 

and other East Asian countries, where it is mostly used for the prevention a

(Firenzuoli et al. 2008).  

Agaricus blazei is recognised in particular for its antitumour and immuno

also shown its anti-inflammatory and anti

antiviral activity. Moreover, it has been demonstrated to lower blood sugar and cholesterol levels (antihyperglycaemic 

and antihyperlipidaemic activities), thus can protect against diabetes and atherosclerosis 

The mushroom has traditionally also been used to reduce physical and emotional stress, and to treat a variety of 

diseases, including hepatitis, dermatitis, osteoporosis, peptic ulcers, as well as digestive and cardiovascular disorders

(Firenzuoli et al. 2008).  

Clinical studies involving patients with leukaemia, cervical, ovarian, endometrial, alimentary tract and breast cancer 

have shown that Agaricus blazei fruiting bodies or polysaccharide extracts used in conjunction with chemotherapy 

improved the treatment outcomes, enhanced the cellular immune response, reduced chemotherapy

effects and improved the quality of life of the patients (Powell 201

Polysaccharide-protein complexes from 
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Agaricus blazei * (Royal Sun Agaricus) 

Therapeutic Application: Cancer 

Murrill (ABM) is a more recently discovered medicinal and culinary mushroom that is becoming 

increasingly popular worldwide. In contrast to most of the medicinal mushroom species, Agaricus blazei

Agaricus brasiliensis and Agaricus subrufescens, which are used almost interchangeably, 

originate from America. However, the mushroom is due to its therapeutic properties now widely accepted in Japan 

and other East Asian countries, where it is mostly used for the prevention and treatment of different types of cancer 

is recognised in particular for its antitumour and immuno- stimulatory activity, however, studies have 

inflammatory and anti-allergic properties, as well as liver protective (hepatoprotective) and 

antiviral activity. Moreover, it has been demonstrated to lower blood sugar and cholesterol levels (antihyperglycaemic 

thus can protect against diabetes and atherosclerosis (Wang et al. 2013).

The mushroom has traditionally also been used to reduce physical and emotional stress, and to treat a variety of 

diseases, including hepatitis, dermatitis, osteoporosis, peptic ulcers, as well as digestive and cardiovascular disorders

Clinical studies involving patients with leukaemia, cervical, ovarian, endometrial, alimentary tract and breast cancer 

fruiting bodies or polysaccharide extracts used in conjunction with chemotherapy 

improved the treatment outcomes, enhanced the cellular immune response, reduced chemotherapy

effects and improved the quality of life of the patients (Powell 2010).  

protein complexes from Agaricus blazei mycelium have been shown to reduce blood cholesterol levels 
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The mushroom has traditionally also been used to reduce physical and emotional stress, and to treat a variety of 

diseases, including hepatitis, dermatitis, osteoporosis, peptic ulcers, as well as digestive and cardiovascular disorders 

Clinical studies involving patients with leukaemia, cervical, ovarian, endometrial, alimentary tract and breast cancer 

fruiting bodies or polysaccharide extracts used in conjunction with chemotherapy 

improved the treatment outcomes, enhanced the cellular immune response, reduced chemotherapy-related side 

mycelium have been shown to reduce blood cholesterol levels 



in female volunteers by 11% and their body weight by 11.8%, and moreover, fruiting body extract of the mushroom 

reduced blood glucose levels (Firenzuoli et al. 2008). Clinical trials have also shown hepatoprotective activity of 

Agaricus blazei extracts in patients with hepatitis B and C, without eliciting any toxicity or adverse effects (Wang et al. 

2013). 

*Note by editor: Agaricus brasiliensis correct name for 

Therapeutic Application: Cardiovascular Protective

The genus Auricularia includes two closely related mushroom species used for culinary and medicinal purposes, 

namely Auricularia auricula* (Jew’s ear) and 

confused and used interchangeably. Both are highly valued in East Asian cuisine for their crunchy, rubbery texture, 

and have long been known for their healing p

mostly in inflammation of the throat and eye irritations. Nowadays, the species are especially popular in East Asia and 

are widely cultivated with the fourth-highest worldwide productio

1986).  

Scientific studies have shown that Auricularia

antioxidant activity of polyphenols and to polysaccharides, major pharmacologicall

mushrooms. However, antifertility side effects have been r

Auricularia species are not recommended for use during pregnancy or if pregnancy is planned (Hobbs 1986). 

Auricularia auricula polysaccharides have been shown to reduce levels of total cholesterol, triglycerides and LDL 

 

in female volunteers by 11% and their body weight by 11.8%, and moreover, fruiting body extract of the mushroom 

els (Firenzuoli et al. 2008). Clinical trials have also shown hepatoprotective activity of 

extracts in patients with hepatitis B and C, without eliciting any toxicity or adverse effects (Wang et al. 

correct name for Agaricus blazei 

 

Auricularia spp. (Wood Ear) 

Therapeutic Application: Cardiovascular Protective 

includes two closely related mushroom species used for culinary and medicinal purposes, 

Jew’s ear) and Auricularia polytricha (cloud ear, black fungus), which are commonly 

confused and used interchangeably. Both are highly valued in East Asian cuisine for their crunchy, rubbery texture, 

and have long been known for their healing properties in China and Europe, where they have traditionally been used 

mostly in inflammation of the throat and eye irritations. Nowadays, the species are especially popular in East Asia and 

highest worldwide production among culinary and medicinal mushrooms (Hobbs 

Auricularia species possess cardiovascular protective properties attributed to the 

antioxidant activity of polyphenols and to polysaccharides, major pharmacologically active compounds in these 

mushrooms. However, antifertility side effects have been reported for Auricularia auricula

species are not recommended for use during pregnancy or if pregnancy is planned (Hobbs 1986). 

 

polysaccharides have been shown to reduce levels of total cholesterol, triglycerides and LDL 

in female volunteers by 11% and their body weight by 11.8%, and moreover, fruiting body extract of the mushroom 

els (Firenzuoli et al. 2008). Clinical trials have also shown hepatoprotective activity of 

extracts in patients with hepatitis B and C, without eliciting any toxicity or adverse effects (Wang et al. 
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polysaccharides have been shown to reduce levels of total cholesterol, triglycerides and LDL 



(»bad«) cholesterol, and increase HDL (»good«) cholesterol. They also increased the antioxidant capacity and 

exhibited potential cardioprotective, anti

polysaccharides exhibited anti-inflammatory activity, which corresponds to the traditional use of the mushroom (Chen 

et al. 2008a). 

*Note by editor: Auricularia auricula-judae correct 

 

Coprinus comatus is a delicious mushroom, edible only when young. It is not particularly known for its medicinal 

properties, however, scientists have rec

therapeutic potential of the mushroom. 

High amounts of ergothioneine with antioxidant properties, and γ

and anti-anxiety effects have been observed in

types of tumour cells have shown its potential antitumour activity against breast (Asatiani et al. 2011), ovarian 

(Rouhana-Toubi et al. 2013), as well as prostate cancer b

activity) (Dotan et al. 2011). Coprinus comatus

glucose levels (Han et al. 2006). (...to be continued

 

 

 

 

(»bad«) cholesterol, and increase HDL (»good«) cholesterol. They also increased the antioxidant capacity and 

ive, anti-atherosclerotic and antithrombotic properties. Moreover, the 

inflammatory activity, which corresponds to the traditional use of the mushroom (Chen 
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Coprinus comatus (Shaggy Mane) 

Therapeutic Application: Antioxidant 

is a delicious mushroom, edible only when young. It is not particularly known for its medicinal 

properties, however, scientists have recently identified certain pharmacologically active compounds and shown 

therapeutic potential of the mushroom.  

High amounts of ergothioneine with antioxidant properties, and γ-aminobutyric acid (GABA) with potential relaxing 

en observed in Coprinus comatus (Cohen et al. 2014). In addition, studies on various 

types of tumour cells have shown its potential antitumour activity against breast (Asatiani et al. 2011), ovarian 

Toubi et al. 2013), as well as prostate cancer by inhibiting androgen receptor function (antiandrogenic 

Coprinus comatus has also shown potential hypoglycaemic activity by lowering blood 

o be continued) 
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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, 

botanical drugs, edible, inedible, hallucinogenic, poisonous, mushroom products, polysaccharides, 

polysaccharide-protein complexes, beta-glucans, antitumor, immunomodulator activity, macrophages, Ganoderma 

lucidum, Lentinus edodes, Trametes versicolor, Cordyceps sinensis 

 

ABBREVIATIONS: ADoHA: Australian Department of Health and Ageing; AHCC: active hexose correlated compound; 

AHPA: American Herbal Products Association; AIDS: acquired immune deficiency syndrome; ANZFA: Australia New 

Zealand Food Authority; BRMs: biological response modifiers; CAPE: caffeic acid phenethyl ester; COX: cyclooxigenase; 

CRN: Council for Responsible Nutrition; Dectin-1: dendritic-cell-associated C-type lectin-1; Dectin-2: DC-associated 

C-type lectin 2; DS: dietary supplement; DSHEA: Dietary Supplement Health and Education Act; EC: European 

Commission; ELISA: enzyme-linked immunosorbant assay; EU: European Union; FAO: Food and Agriculture 

Organization; FDA: Food and Drug Administration; FHC: Food with Health Claims; FNFC: Foods with Nutrient Function 

Claims; FOSDU: Food for Special Dietary Uses; FSANZ: Food Standards Australia New Zealand; FTC: Federal Trade 
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Generally Recognized as Safe; HIV: human immunodeficiency virus; HPLC: high-performance liquid chromatography; 

IADSA: International Alliance of Dietary/Food Supplement Associations; IJMM: the International Journal of Medicinal 

Mushrooms; IMMC: the International Medicinal Mushroom Conference; ISMS: The International Society of 

Mushroom Science; IWEMM: The International Workshops on Edible Mycorrhizal Mushrooms; IκBα: inhibitory 

proteins kappa B; iNOS: inducible nitric oxide synthase; IP: intellectual properties; MM: medicinal mushrooms; NF-κB: 

nuclear factor kappa B; NK cells: natural killer cells; NIH: National Institutes of Health; NLEA: Nutrition Labeling and 

Education Act; NNFA: Nutritional Foods Association; NZDSR: New Zealand Dietary Supplements Regulations; NZFSA: 

The New Zealand Food Safety Authority; ODS: Office of Dietary Supplements; OTC: over the counter; QHC: qualified 
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VII. QUALITY CONTROL AND REGULATIONS OF MEDICINAL MUSHROOM DSs AND MEDICINAL MUSHROOM 

PRODUCTS 

A. World Health Organization Guidelines 

In 1991, the World Health Organization (WHO) published its "Guidelines for the Assessment of Herbal Medicines."66 

This document was created over a period of five years (1986-91) at several International Conferences of Drug 

Regulatory Authorities and is based on the WHO's recognition that 80% of the world's population in developing 

countries rely on traditional medicine; "a major part of the traditional therapies involves the use of active 

constituents of plant extracts"; and "considerable growth has occurred in popular, official, and commercial interest in 

the use of natural products." 



 

The objective of the guidelines "is to define basic criteria for the evaluation of quality, safety, and efficacy" of all 

herbal (as usual, including mushrooms among the herbs) medicines. "As a general rule in this assessment, traditional 

experience means that long-term use as well as the medical, historical, and ethnological background of those 

products shall be taken into account."66 Depending on each country's situation, "the definition of long-term use may 

vary but would be at least several decades. . . . Prolonged and apparently uneventful use of a substance usually offers 

testimony of its safety." 

According to Alkerele,67 "safety should be overriding criterion in the selection of herbal medicines for use in health 

service systems." The WHO guidelines call for various assessments of quality, safety, efficacy, and intended use of 

herbal medicines. The guidelines call for reference to pharmacopoeia monographs, if they exist. If none exist, a 

manufacturer applying for marketing licenses or registration should supply a monograph with the same components 

as an official pharmacopoeia. All procedures should correspond to GMP, and there needs to be standard testing of 

the product in its final packaging form. The assessment should also make a distinction between old and new 

combination products.14,40,50 

With regard to safety, "a guiding principle should be that if the product has been traditionally used without 

demonstrated harm, no specific restrictive regulatory action should be undertaken unless new evidence demands a 

revised risk-benefit assessment."67 

Finally, consumer product information is recommended, including a quantitative list of active ingredients, dosage, 

dosage form, indications, mode of administration, duration of use, any major adverse effects, contraindications, 

warnings, etc.14,25,40,50 

B. Codex Alimentarius 

The Codex Alimentarius Commission implements the Joint Food and Agriculture Organization (FAO)68 and World 

Health Organization (WHO) Food Standards Programme, the purpose of which is to protect the health of consumers 

and to ensure fair practices in the food trade. The Codex Alimentarius (Latin, meaning food law or code) is a collection 

of internationally adopted food standards presented in a uniform manner. It also includes provisions of an advisory 

nature in the form of codes of practice, guidelines, and other recommended measures to assist in achieving the 

purposes of the Codex Alimentarius. The commission has expressed the view that codes of practice might provide 

useful checklists of requirements for national food control or enforcement authorities. The publication of the Codex 

Alimentarius is intended to guide and promote the elaboration and establishment of definitions and requirements for 

foods, to assist in their harmonization, and, in doing so, to facilitate international trade.68 

The 28th Session of the Codex Alimentarius Commission was held during July 2005. This event has been the subject of 

considerable controversy, in part because many member countries regulate substances as therapeutic goods or 

pharmaceuticals and not as foods (if they were not foods, they would be excluded from the Codex Alimentarius). The 

Codex does not seek to ban supplements, but to subject them to labeling and composition requirements. Some 

groups have pointed to greater concerns related to restrictions on dietary supplement ingredients in Europe via the 

European Food Supplements Directive (which utilizes approved lists of ingredients and ingredient forms) and 

potentially restrictive dosage limits to be based on a Codex model via the FAO and WHO Nutrient Risk Assessment 

Project. The Codex regulations have been rejected by the FDA in the US but accepted by the EU Trading Bloc.40 



 

Below we describe accepted rules for quality control and regulations of medicinal mushroom DSs and medicinal 

mushroom products in the USA, EU, Australia and New Zealand, Japan, and P.R. China. 

1. The United States  

In the United States, virtually all facets of DS manufacturing, labeling, and advertising are covered by extensive 

regulations issued and enforced by the FDA69 and by the Federal Trade Commission(FTC).70 

For decades the FDA regulated DSs as foods to ensure that they were safe and wholesome and that their labeling was 

truthful and not misleading. An important facet of ensuring safety was the FDA's evaluation of the safety of all new 

ingredients, including those used in DSs, under the 1958 Food Additive Amendments to the Federal Food, Drug, and 

Cosmetic Act.71 "GRAS" is an acronym for the phrase Generally Recognized as Safe. Under sections 201(s) and 409 of 

the Federal Food, Drug, and Cosmetic Act, any substance that is intentionally added to food is a food additive, which 

is subject to pre-market review and approval by FDA, unless the substance is generally recognized, among qualified 

experts, as having been adequately shown to be safe under the conditions of its intended use, or unless the use of the 

substance is otherwise excluded from the definition of a food additive. For example, substances whose use meets the 

definition of a pesticide, a dietary ingredient of a dietary supplement, a color additive, a new animal drug, or a 

substance approved for such use prior to September 6, 1958, are excluded from the definition of food additive. 

Sections 201(s) and 409 were enacted in 1958 as part of the Food Additives Amendment to the Act. While it is 

impracticable to list all ingredients whose use is generally recognized as safe, FDA published a partial list of food 

ingredients whose use is generally recognized as safe to aid the industry's understanding of what did not require 

approval. The use of a food substance may be GRAS either through scientific procedures or, for a substance used in 

food before 1958, through experience based on common use in food. Interestingly, 

4-hydroxymethyl-benzenediazonium (HMBD) ion has been detected in the commonly cultivated and consumed 

mushroom Agaricus bisporus at levels near 0.6 ppm.72 HMBD is a fungal metabolite of agaritine, a naturally occurring 

substance found in Agaricus species. HMBD has been implicated in causing DNA strand breaks at 1.2 mg per 70kg 

person.73 The calculated safe dose is less than 4 g mushroom per day or 1 meal every 100 days. However, since 

mushrooms are GRAS, HMBD is exempt in this food. 

However, with passage of the DSHEA, Congress amended the Food, Drug, and Cosmetic Act to include several 

provisions that apply only to DSs and dietary ingredients of DSs. As a result of these provisions, dietary ingredients 

used in DSs are no longer subject to the pre-market safety evaluations required for other new food ingredients or for 

new uses of old food ingredients. However, they must satisfy several other safety provisions. The Council for 

Responsible Nutrition (CRN) outlines different regulations as they apply to foods, DSs, and drugs when reviewing 

products.74 

The DSHEA acknowledges that millions of consumers believe that DSs may help to augment daily diets and provide 

health benefits. Congress's intent in enacting the DSHEA was to meet the concerns of consumers and manufacturers 

to help ensure that safe and appropriately labeled products are available to those who want to use them. In the 

findings associated with the DSHEA, Congress stated that there may be a positive relationship between sound dietary 

practice and good health, and that, although further scientific research is needed, there may be a connection 

between dietary supplement use, reduced healthcare expenses, and disease prevention. 



 

Today, DS manufacturers that wish to market a new ingredient (i.e., an ingredient not marketed in the United States 

before 1994) have two options. The first involves submitting to the FDA, at least 75 days before the product is 

expected to go on the market, information that supports their conclusion that the new ingredient can reasonably be 

expected to be safe. "Safe" means that the new ingredient does not present a significant or unreasonable risk of 

illness or injury under the conditions of use recommended in the product's labeling. This information submitted by 

the manufacturer becomes publicly available 90 days after the FDA receives it. CRN believes that newly isolated 

polysaccharide from mushrooms would not require pre-market 75day notification.50,75 

Another option for manufacturers is to petition the FDA to establish the conditions under which the new dietary 

ingredient may reasonably be expected to be safe. To date, FDA's Center for Food Safety and Applied Nutrition has 

received no such petitions. 

Furthermore, makers of natural supplements must derive their products from substances that are considered safe. If 

a manufacturer wants to market a product containing an ingredient that was not used in commerce prior to the 

passage of the DSHEA, the FDA must be notified in advance and provided with safety data. At any time, the FDA is 

fully authorized to require manufacturers to recall a product if the agency believes it presents a health risk. 

Under the DSHEA, makers of DSs are also limited as to the type of claims they can make about their products. 

"Statements of nutritional support," commonly referred to as "structure/function" (SF) claims, are restricted to 

explaining how a particular product or ingredient affects the structure or function of the body. A supplement maker 

may not claim that a product is intended to "diagnose, treat, cure, or prevent a disease." The manufacturer must 

have substantiation that the statement is truthful and not misleading and must notify the FDA within 30 days after 

first using the claim in the marketplace. 

One of the most important matters of regulation, in which the FDA has invested much effort in recent years, is the 

labeling of DS products. The new nutrition-labeling format for DSs includes a supplement facts box, which lists 

vitamins and minerals always in the same order. The new labels show the amount of each nutrient in terms of metric 

quantities (e.g., 60 mg of vitamin C) and in terms of percentages of the DV, if one has been established. All 

ingredients in the product must be listed, either within the fact box or in a separate list of ingredients below the fact 

box. For extracts, additional information may be provided including the solvent used and the concentration of the 

extract.40,50 

The final rules for SF claims for DSs under DSHEA. In April 1988, the FDA published proposed regulations that included 

a highly controversial redefinition of the word disease. Many industry and consumer groups viewed this as an 

attempt to restrict the scope of the SF claims under DSHEA. Since then, the FDA has received 235,000 comments from 

the public about this measure: 213,000 as form letters circulated by consumer and trade groups and 22,000 as 

individual letters from consumers, members of industry, and other interested parties.40,50,75 

Formerly, the definition of disease was "any deviation from, impairment of, or interruption of the normal structure of 

function. . . ." Now, the FDA will use the definition "damage to an organ, structure, or system. . . ." By this alternative 

definition, the FDA automatically reduces the range or number of health claims for DSs. 

On January 6, 2000, the FDA issued its final regulations on SF claims for DSs under the DSHEA of 1994 (65 FR 

1000-1050). In these rules, a significant shift is made in relation to SF claims for over-the-counter drugs, including DSs. 



 

In particular, the FDA has enlarged the range of SF claims by agreeing with the comments by the American Herbal 

Products Association (AHPA) that some claims are not disease claims, but instead are claims that deal with the 

structure or function of the body. Thus, DSs will be able to make claims for antacid, digestive aid, short-term laxative, 

and other uses previously prohibited to DSs.40,69,75 

Many examples of conditions and statements for which SF claims are allowed under the DSHEA are worked out by 

these regulations. They include many that are important for mushroom-derived DSs, such as "immune system 

function," "maintenance of cholesterol levels that are already within the normal range," "tonic," and "as part of the 

diet to maintain blood sugar levels." Many other examples remain disease claims, such as "anti-inflammatory," 

"lowers cholesterol," and "controls blood sugar in persons with insufficient insulin." Another important regulation 

states that "the name of a product should not contain the name or recognizable portion of the name of the 

disease."40,50,75 

Thus, the FDA regulates all key steps of DS development and application in the USA. The seemingly important 

drawback of the FDA empowerment is that the consumers have to be injured prior to banning the product on the 

shelf. However, in case the FDA has indications of a DS to be unsafe, it can issue a warning that might have an impact 

on the consumer. 

In April 2005, the CFSAN/Office of Nutritional Products, Labeling, and Dietary Supplements released the Dietary 

Supplement Labelling Guide. The guide applies to both dietary supplement ingredients and finished dietary 

supplement products manufactured or produced in the US as well as those produced in other countries. The guide 

covers all aspects of dietary supplement labeling, including requirements related to statements of identity, net 

quantity listing supplement facts panels, ingredient listing, health and structure/function claims, and pre-market 

notifications for new dietary ingredients. There are several types of claims:76.77 

(A) An authorized health claim is an "explicit or implied characterization of a relationship between a substance and a 

disease or a health-related condition." According to the FDA, a health claim "describes the effect a substance has on 

reducing the risk of or preventing a disease, e.g., 'calcium may reduce the risk of osteoporosis."' This type of claim 

requires significant scientific agreement and must be authorized by the FDA. 

(B) A qualified health claim is supported by less scientific evidence than an authorized health claim. The FDA requires 

that qualified claims be accompanied by a disclaimer that explains the level of the scientific evidence supporting the 

relationship. 

(C) A structure/function claim describes the role of a substance intended to maintain the structure or function of the 

body. Structure/function claims do not require pre-approval by the FDA. Structure/function claims are permitted if 

such a statement is truthful and not misleading, includes a required disclaimer, and the marketer notifies the FDA of 

the claim no later than 30 days after the first marketing of the product. 

When the FDA learns of a supplement claim it believes violates the provisions of the Food, Drug and Cosmetic Act or 

regulations promulgated thereunder, it sends a letter to the supplement manufacturer or marketer advising them of 

the questionable claims, the potential violations raised by those claims, and a request that the claims be withdrawn. 

The FDA posts these letters in a database on the Internet that is searchable by date, month, and type of violation. 

Responses to these letters are also posted when received. 



 

The guide is intended to address questions about dietary supplement labeling issues and reflects the FDA's current 

position on these issues. However, it is not legally binding or precedent-setting but rather is merely an interpretation 

of the applicable statutes and regulations to educate the industry on how the FDA believes compliance can be met.40 

Several examples of the actions the FDA took against violators of the health claims regulations are available. In 

December 2001, FDA's New York District Office recommended detention without physical examination for Essence of 

Mushrooms capsules, 400 mg. The product, manufactured by Windsor Health Products Ltd., Kowloon, Hong Kong, 

was shipped as vitamins via Federal Ex-press. However, the FDA examination found accompanying labeling promoting 

the product for treatment of cancer. In addition, the labeling also identified the manufacturer's Web site, which was 

found to be promoting the Essence of Mushrooms as an alternative therapy for cancer. FDA refused entry of the 

product. 

In October 2006 the FDA announced a public hearing on the regulation of certain conventional foods that companies 

are marketing as "functional foods." The purpose of the hearing was for the agency to share its current regulatory 

framework and rationale regarding the safety evaluation and labeling of these foods, and to solicit information and 

comments from interested persons on how the FDA should regulate these foods under the agency's existing legal 

authority.40 

In December 2006, the Senate passed the Dietary Supplement and Nonprescription Drug Consumer Protection Act, 

dubbed "the AER bill" (S.3546.ES). The legislation will amend the federal Food, Drug and Cosmetic Act to require the 

reporting of "serious" adverse events for both over-the-counter (OTC) drugs and dietary supplements to the US FDA. 

Under this bill, companies would be required to include contact information on their products' labels for consumers 

to use in reporting adverse events. They would further be required to notify the FDA of any serious adverse event 

reports received within 15 business days. According to the bill, the term adverse event means any health-related 

event associated with the use of a nonprescription drug that is adverse, including: 

(A) An event occurring from an overdose of the drug, whether accidental or intentional; 

(B) An event occurring from abuse of the drug; 

(C) An event occurring from withdrawal from the drug; and 

(D) Any failure of expected pharmacological action of the drug. 

The term serious adverse event is an adverse event that results in death, a life-threatening experience, in-patient 

hospitalization, a persistent or significant disability or incapacity, or a congenital anomaly or birth defect, or requires, 

based on reasonable medical judgment, a medical or surgical intervention to prevent one of the above outcomes. 

Among these key provisions are those requiring that only serious adverse events, not just any complaint, be reported; 

exempting retail stores from reporting directly to the FDA; and preempting a potential patchwork of state laws on the 

issue.40,50 

2. The European Union 

In Europe, the DSs are known mostly under the name of "food supplements." "Health food" is a marketing term 

rather than a legal term, normally denoting a product sold in specialty stores.40,43 In addition, the term DS is used by 



 

the European Union for products regulated as Foods for Particular Nutritional Uses (PARNUTS). 

Consumer safety is Europe's primary concern. A good example of the statement is that individual countries have 

already banned several supplements available in the USA. European countries follow the precautionary principle, 

which means that when they suspect a product may cause harm, they do not wait for proof before they take action 

against it. For example, the FDA warned American consumers in March 2002 that supplements containing kava, 

promoted as a relaxant, may cause liver injury-sometimes so severe that a transplant is required, sometimes even 

fatal, based on the case of a 45-year-old woman using kava, who suddenly required a liver transplant, as well as 

reports of 25 similar cases in Europe. However, while the FDA issued only a warning, several European countries, 

including Germany and France, banned the sale of kava.78 

As the European countries vary in the ways they regulate DSs, the European Commission (EC) aims to provide a 

uniform standard of quality and safety for all member states. The EC divided DSs into two groups for the purpose of 

regulation: vitamins/minerals and herbals. The groups are treated separately. 

Directive 2002/46/EC, which harmonized EC legislation on vitamins and minerals as food supplements, was published 

in the Official Journal of the EC (L183/51) on June 10, 2002 (Directive 2002/46/EC). The directive defined the term 

food supplements and set out labeling requirements. The directive did not immediately outlaw any products already 

on the market.79 

The set standards enable a product approved in one country to be sold in other member countries. Also, everything in 

the EC directive follows from the basic principle that, under normal circumstances, a balanced diet can provide the 

necessary nutrients for development and health. For instance, the directive forbids manufacturers to state or even 

suggest the contrary; a manufacturer may not state that a supplement is a substitute for a varied diet, or that it can 

prevent, treat, or cure a disease. Furthermore, rather than setting only general guidelines, the directive lists exactly 

which vitamins and minerals may be sold in member countries, and in what form.78 

Despite the directive's apparent advantages for the consumer, there are some disadvantages. It will tighten 

regulation in some countries, but loosen it in others that previously had stricter laws. It also allows each country to 

decide whether it will require government notification from manufacturers when a new supplement comes on the 

market. 

The EC is developing a list of alternative herbal substances. It includes details about each substance: what it is to be 

used for, the strength and daily dose, how it is to be administered, and possible drug interactions or adverse effects. 

The date tentatively set for EU countries to pass appropriate laws regarding herbal medicines was December 31, 

2004.40,80 

The EU relates to herbal DSs in the same way it does to conventional medications. European countries vary in the 

degree to which they use herbals and how carefully they regulate them. Germany, Austria, Switzerland, and France 

lean toward a stricter approach, while the Netherlands and the United Kingdom have traditionally been more lenient. 

The same products sold as medicine in Germany are sold as food supplements in the Netherlands.40, 78 

Germany was in the vanguard of the move toward stricter herbal regulation for all EU countries, resulting in Directive 

2001/83/EC. Although the directive does not relate to homeopathic medicines, it does cover all herbals used in the 



 

treatment or prevention of disease or as modifiers of physiological functions, including inducing relaxation. Therefore, 

under the directive, "natural" will no longer automatically mean "good." Manufacturers are not allowed to claim that 

a product is safe and effective simply because it is natural.40, 78 EC legislation does not refer to mushroom products 

directly. 

The dietary supplements industry in Europe strongly opposed the Food Supplements Directive (2002/46/EC). A large 

number of consumers throughout Europe, including over one million in the UK, and many doctors and scientists, have 

signed petitions against what are viewed by the petitioners as unjustified restrictions of consumer choice. The 

European Court of Justice ruled on July 12, 2005, that the directive is valid, although the court's own advocate general 

advised that the declaration was invalid under EU law.81 

At the end of 2006, Regulation (EC) No 1924/2006 on the use of nutrition and health claims for foods was adopted by 

the Council and Parliament. This regulation made standard rules for the use of health or nutritional claims (such as 

"low fat," "high fibre," and "helps lower cholesterol") on foodstuffs based on nutrient profiles. The Health Claims 

Regulation ensures that any claim made on food labels in the EU is clear, accurate, and substantiated. In doing so, it 

enables consumers to make informed and meaningful choices when it comes to food and drinks. This also contributes 

to a higher level of human health protection, as it ties in with the EC campaign for healthier lifestyle choices by 

allowing citizens to know exactly what they are consuming. The regulation also aims to ensure fair competition and 

promote and protect innovation in the area of food. Only products offering genuine health or nutritional benefits will 

be allowed to use these terms on their labels.82 

3. Australia and New Zealand 

The use of natural products in Australia has been widespread for many years, as evidenced by the presence of an 

active organization of herbalists formed in l920.83 In 1985, the Australian Parliament established the Working Party on 

Natural and Nutrition Supplements to review the quality, safety, efficacy, and labeling of herbs and related products, 

including mushrooms for appropriate regulation under the Therapeutic Goods Act of l990.40,50 

The Working Party's report dealt with approximately 1,144 herbs and "therapeutic substances," dividing them into 

three groups, each having a recommended level of control and labeling, "appropriate to their level of toxicity". 

Just like in the case of the EU and the US, food regulations between New Zealand and Australia were awaiting 

harmonization and standardization. The basic body responsible for this was the Australia New Zealand Food Authority 

(ANZFA). ANZFA's role is to protect the health and safety of people in Australia and New Zealand by maintaining a 

safe food supply. ANZFA is a partnership between the Commonwealth Government, Australian States and Territories 

governments, and the New Zealand Government. As an independent expert body, ANZFA is responsible for 

developing and reviewing food standards for both Australia and New Zealand. ANZFA makes recommendations to 

change the food standards to the Australia New Zealand Food Standards Council, a Ministerial Council made up of 

Commonwealth, State and Territory and New Zealand Health Ministers. If the council approves the recommendations 

made by ANZFA, the food standards are automatically adopted as regulations into the food laws of the Australian 

States and Territories and New 2ealand.40, 84 

Specific regulations were applied to novel and special-purpose foods. DSs derived from fungi are included (along with 

herbs and species) into the category of novel foods. "Novel food" means a non-traditional food (a food that does not 



 

have a history of significant human consumption by the broad community in Australia or New Zealand) for which 

there is insufficient knowledge in the broad community to enable safe use in the form or context in which it is 

presented, taking into account: 

    (A) The composition or structure of the product, 

    (B) Levels of undesirable substances in the product; 

    (C) Known potential for adverse effects in humans, 

    (D) Traditional preparation and cooking methods; or 

    (E) Patterns and levels of consumption of the product. 

Traditional foods of a particular community may be considered novel if they are made available to a new or wider 

community without adequate in- formation regarding applicable presentation and use. Novel foods can take on many 

forms, and not all are natural substances. There is an increase in the number and variety of novel foods on the market 

as a result of technological developments, trade opportunities, scientific advances, and increasing ethnic diversity of 

the population.40, 84 

The New Zealand Food Safety Authority (NZFSA) was established in July 2002 to improve the effectiveness of New 

Zealand's food safety system by coordinating and harmonizing food safety efforts. Specifically, New Zealand wanted 

to address inconsistencies between the methods used in the Ministry of Agriculture and Forestry's export food safety 

program and the Ministry of Health's domestic food safety program. NZFSA has farm-to-table responsibilities-from 

primary production through processing to retailers, importing, and exporting, as well as responsibility for consumer 

education.85 NZFSA has two main areas of focus: to protect and promote public health and safety through the 

administration of food-related legislation and to facilitate access to markets for NZ food products and related 

products.86 

4. Japan 

In Japan, Food with Health Claims (FHC) refers to foods that comply with the specifications and standards established 

by the Minister of Health, Labor and Welfare (MHLW) and are labeled with certain nutritional or health functions. 

These foods are categorized into two groups, according to differences in purpose and function: (a) Foods for Specified 

Health Uses (FOSHU): foods officially approved to claim their physiological effects on the human body; and (b) Foods 

with Nutrient Function Claims (FNFC): foods that are labeled with the functions of nutritional ingredients (vitamins 

and minerals). 40 

Under Japan's Nutrition Improvement Act of 1992 the regulatory system of FOSHU was developed to delineate 

"functional foods" from the pharmaceutical regulations. The Japanese government defines FOSHU as "foods that are 

expected to have certain health benefits, and have been licensed to bear a label claiming that a person using them for 

a specified health use may expect to obtain the health use through the consumption thereof."40,87 The classification 

or list has no status outside Japan. As of January 8, 2004, FOSHU foods totaled 402 items. Among them, 91 products 

have been approved since the beginning of 2003. As of 2005, FOSHU foods account for US$6 billion with over 500 

approved products. The total market value including non-FOSHU functional foods and DSs is three times higher. 



 

FOSHU refers to foods containing ingredients with functions for health and officially approved to claim its 

physiological effects on the human body. FOSHU is intended to be consumed for the maintenance/promotion of 

health or special health uses by people who wish to control health conditions, including blood pressure or blood 

cholesterol. In order to sell a food as FOSHU, the assessment for the safety of the food and effectiveness of the 

functions for health is required, and the claim must be approved by the MHLW. 

Requirements for FOSHU approval include: 

      (A) Effectiveness on the human body is clearly proven; 

      (B) Absence of any safety issues (animal toxicity tests, confirmation of effects in the cases of excess intake, 

etc.); 

      (C) Use of nutritionally appropriate ingredients (e.g., no excessive use of salt, etc.); 

      (D) Guarantee of compatibility with product specifications by the time of consumption; 

      (E) Established quality control methods, such as specifications of products and ingredients, processes, and 

methods of analysis. 

In addition to "regular" FOSHU, new types of FOSHU were introduced to facilitate applicants for FOSHU approvals: 

      (A) Qualified FOSHU: Food with health function, which is not substantiated on scientific evidence that meets 

the level of FOSHU, or the food with certain effectiveness but without established mechanism of the effective 

element for the function, will be approved as qualified FOSHU. 

      (B) Standardized FOSHU: Standards and specifications are established for foods with sufficient FOSHU 

approvals and accumulation of scientific evidence. Standardized FOSHU are approved when it meets the standards 

and specifications. 

      (C) Reduction of disease risk FOSHU: This claim is permitted when reduction of disease risk is clinically and 

nutritionally established in an ingredient. FOSHU regulated products are typically novel products and not value-added 

general-purpose foods. The majority of products are specifically focused on prevention of disease and maintenance of 

health status rather than the direct treatment of disease states. Health agencies of the Japanese government develop 

and maintain the regulatory framework that covers products that are to be regulated under the FOSHU system.87 

FOSDU refer to foods that are approved/permitted to display that the food is appropriate for specified dietary use. 

There are five categories of FOSDU: 

      (1) Formulas for pregnant or lactating women; 

      (2) Infant Formulas; 

      (3) Foods for the elderly with difficulty in masticating or swallowing; 

      (4) Medical foods for the ill; and 

      (5) FOSHU. 



 

Prohibition of Exaggerated and Misleading Claims (under Health Promotion Law): Any claims related to health or 

function made on functional foods must be relevant and substantiated by scientific evidence. Advertisements are 

used in different media, to promote food sales. Some are advertised to convey positive effects on health 

maintenance and promotion, not necessarily having scientific evidence on the claim. When these advertisements are 

not regulated and uncontrolled, consumers who believed the claim might miss an opportunity for an adequate 

medical consultation, and therefore experience adverse effects on health. Under Paragraph 2, Article 32, of the Food 

Promotion Law, exaggerated and misleading claims are prohibited.40, 87 

5. P. R. China 

Health foods or DSs are defined to be foodstuffs that have specific health functions or that provide an additional 

source of vitamins and minerals. They are recommended to be used for specific groups of people for the purposes of 

adjusting their physical functions and to enhance their immune responses. Use of health foods or DSs is not 

recommended for the curing of diseases, and also should not have any short- or long-term harmful effects to the 

human body. 

In 1996, health food regulations were issued by the Ministry of Health, comprising seven chapters and 35 articles 

[http://baike.baidu.com/view/436952.htm]. A revised version was published on 30 April 2005 by the State Food and 

Drug Administration (SFDA) [http://www.sda.gov.cn/WS01/CL0053/24516.html]. The updated regulations contain 

eight chapters and 105 articles. Four new annexes were also added. 

The regulations cover a wide range of quality and safety control issues relating to health foods/DSs in P. R. China, 

including application and approval procedures; production and management; labeling and marketing; and supervision 

and penalties.4, 5,25 

(...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. 

 

 

 

 
For any inquiry in membership enrollment, subscribing to ISMM newsletters, upcoming activities and events 

organized by ISMM, or submitting news reports, statements, or manuscripts to the Society, please contact the 

secretariat’s office in Beijing, China. 

 

ISMM Secretariat Office, Beijing 

Room D-1216, Jun Feng Hua Ting,  

No. 69 West Beichen Road,  

Chaoyang District, Beijing 100029, China.  

Tel: +86-10-58772596, 87109859  

Fax: +86-10-58772190  

E-mail: ismm.org@gmail.com 

Website: http://www.ismm2013.com/ 
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