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Overview Global Mushroom Market 

With the start of autumn in the Northern Hemisphere, the demand for mushrooms is on the rise again; however, the 

impact of the coronavirus is causing the sector to be divided. Many of the mushrooms that end up on the shelves of 

retailers are doing extremely well. In fact, the demand in the UK market has increased by an average of 15% since the 

lockdown in early April to mid-October. However, special mushrooms intended for the catering industry are doing a lot 

worse due to the new measures introduced in various countries. 

 

 

Netherlands: Neither sales, nor Brexit are the biggest concern in the mushroom market, but the 
deployment of staff 

Despite the threat from the corona crisis, the trade of fresh mushrooms is still going strong, say Dutch mushroom 

growers. "When the second wave of the coronavirus arrived, we became weary, but the orders from supermarkets 

continue to arrive smoothly. We may be missing some sales to the catering industry, but while people cannot eat in 

restaurants, they'll certainly do it at home, and mushrooms are a perfect part of a home meal. Everything retail-related 

continues to run smoothly. Most supermarkets have reduced the number of products on the shelves, although those 

that have been given shelf space enjoy a higher rotational speed." The biggest concern for mushroom growers is 

therefore not the sales, but being able to continue deploying their staff. "We have not had any problems with that yet, 

News Reports 
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but more and more countries are turning orange and we desperately need the labor migrants to get our harvest on the 

market." The grower is not that concerned about the impending Brexit. "I believe that not many Dutch mushrooms go 

to the United Kingdom anymore. It used to be one of our most important export markets, but nowadays that country 

mostly imports Polish mushrooms. We have not been doing much in recent years in the UK." 

Belgium: Demand for mushrooms will increase again in autumn 

The demand for mushrooms has increased considerably after a quiet summer period. The production is also back to 

normal after a slightly slower period in August. There is also a great demand for chestnut mushrooms. Chestnut 

mushrooms saw falling results in early September, but sales have increased by between 30% and 50% in recent weeks, 

says a Belgian trader. The popularity of chestnut mushrooms is increasing every year in Belgium, but this is not 

happening at the expense of white mushrooms. Chestnut mushrooms are perceived as a complement to the range, and 

not as a replacement. The price of chestnut mushrooms is in line with that of the white mushrooms. 

Germany: Season end for forest mushrooms is approaching 

The end of the season for forest mushrooms is approaching in the German specialist trade. There are still some batches 

of chanterelles and porcini mushrooms arriving irregularly from Eastern Europe, but these are traded at sky-high prices. 

This is usually an indication that supplies will soon stop. "A few weeks ago, we were selling porcini mushrooms for 15 

Euro / kg; now you can easily get twice that," said a trader. 

The loss of the catering industry made the forest mushroom season harder across the board. The same applies to the 

normal white and brown mushrooms. In the run-up to the Christmas period, high sales levels are usually achieved, 

especially by the highest quality selections. The question is, however, to what extent these markets can continue in the 

times of the coronavirus. 

Lastly, there is a significant increase in the consumption of exotic mushrooms, such as shiitake and oyster mushrooms. 

Parallel to the rising consumption, the domestic production is also growing. For example, in Saxony, the Chinese-Korean 

company Mushroom Park GmbH, which is fully specialized in the production of Asian mushrooms, has been operating 

for 5 years now. The company is also seeing growth opportunities when it comes to organic mushrooms and recently 

announced that it would like to get certified in the short term. 

United Kingdom: Demand up by 15% since lockdown 

Mushroom sales spiked in April, when the country implemented a lockdown. Sales at the retail increased by 30%. Sales 

have fallen somewhat again, but remain structurally strong, with 15% higher sales to retailers. This market has been 

somewhat weakened by the reduction in the sales to the food service. The situation in the UK is now changing almost 

daily as more local lockdowns are being announced. This has had an impact on the demand from the food service, but 

here too, in general, more people are cooking at home, so retail sales remain strong. 

The nature of mushrooms as a meat replacement is another reason why sales have remained strong this year. This was 

also reflected in this year's summer sales. Normally, sales will drop somewhat then, but this year they remained strong. 

The supply also saw some ups and downs this year. The lockdowns in other European countries eventually had an impact 

on exports to the UK. 
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France: Bad season for wild mushrooms 

So far, the wild mushroom season has not been going very well. September was a month with fairly high temperatures 

and little rain, so there weren't that many porcini mushrooms to pick. Only 15 days ago was rainfall recorded again. In 

the next few weeks, traders will be waiting to see if the weather becomes right for the wild mushroom harvest. 

In terms of consumption, despite the coronavirus crisis, people still buy porcini mushrooms and other mushrooms. In 

fact, not much has changed in that regard. 

Spain: Wild mushrooms badly hit by second coronavirus wave 

With the arrival of autumn, the wild mushroom season begins. The season kicks off in early September, but gains 

momentum in late September or early October and ends around the Christmas period. Spain is one of the largest buyers 

and exporters of wild mushrooms and the biggest consumer is the catering sector. This year, the season has coincided 

with the arrival of the second wave of the coronavirus, as well as with new measures being implemented in several 

countries to prevent the disease from spreading further, such as the closure of hotels and restaurants. This situation is 

taking a severe toll on the sale of wild mushrooms. In Catalonia, a very important region in terms of wild mushroom 

consumption, the entire catering industry is closed, so selling has become difficult. Many distributors are not working, 

or are working very little, and have had to implement staff cuts. As a result, Spanish traders are increasing their exports 

considerably. However, the situation is the same in Northern Europe. In the Netherlands, Belgium and Germany, just 

like in Catalonia, the catering sector is largely closed and only take-outs are allowed. There is still some demand on the 

market. The cultivated mushroom industry is less affected by the pandemic, as it is being given more room on the 

supermarket shelves, especially for regular mushrooms. 

Italy: High demand for mushrooms as season is underway 

October is mushroom month for Italy, so the demand is high at the moment, which ensures favorable prices on the 

northern Italian wholesale markets, given that the supply is lagging behind. Some types of mushrooms, such as the 

Pioppino and Cardoncelo, are less abundant due to unfavorable temperatures during cultivation. More to the south, in 

Lazio, a grower also reports a high demand for mushrooms. “The price for the Boletus currently oscillates between 20 

and 25 Euro / kg. The sales of the Pioppino and eryngii are also going well, and there is a higher demand for the shiitake.” 

In the province of Matera (Basilicata), more orders are being placed for Pleurotus eryngii mushrooms. "Prices remain 

stable and are about 10% higher than in 2019," reports a producer. "They range between 6 and 7 Euro / kg, but with 

the production of other Italian areas arriving we could see prices drop by about 20% in the coming weeks." 

That mushrooms are a big trend now is also confirmed by a wholesaler in Milan: "Recently, there has been a clear 

improvement in the quality and quantity and this has been a turning point in the Boletus season. We mainly import 

from Romania and we are currently seeing higher quality and prices. The product is also supplied by Kosovo and 

Montenegro, where quality is improving. Prices are generally in line with the expectations and the annual averages of 

the past few years.”  

Ukraine: Exotic mushroom production expected to double 

Ukraine will be able to supply organic exotic mushrooms to the market in the short term. There are plans for the organic 

cultivation of Shimeji, Lions Mane / Pom-Pom and Enokitake. As the restaurant industry has reopened in several 
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destination markets, the demand has picked up somewhat, although it isn't yet at pre-pandemic levels. The sector 

expects a greater demand next year, as the exotic mushroom production is doubling in some parts of Ukraine. The main 

markets for the Shiitake and other exotic mushrooms are the Netherlands, Germany and Belgium, but customers are 

very selective in their purchases. This means that only the best quality is considered good enough for export. 

United States: Unpredictable market 

The supply and demand are constantly shifting on the US market, which is resulting in a volatile market. This is making 

it difficult to plan ahead, because the balance could change again in two weeks, but growers need 4 to 6 weeks to 

determine their productions. This situation has been going on for just under 6 weeks and some traders have reduced 

their production by 80%. 

Most mushrooms are supplied by California, Pennsylvania and neighboring Canada. However, the sales market has been 

turned upside down by the coronavirus. The demand from the food service has almost completely dried up, but that 

from the retailers and farmers' markets has increased. The latter in particular has become a surprisingly new market for 

mushroom growers. The consumer demand for mushrooms is expected to increase towards the end of October and will 

remain strong until January. 

Mushroom prices have increased since the outbreak of the coronavirus in the US. This price increase is mainly a result 

of the higher costs for the growers. However, this differs per region. For example, prices are high and stable in California 

and lower in Pennsylvania, just like in Canada, due to the exchange rate between the USD and the CAD. 

Australia: More demand for mushrooms. Imports mainly from China and South Korea 

In Australia, the demand for specialties and exotic mushroom varieties is growing significantly. This is mainly due to a 

trend among chefs, but consumers are also discovering more and more mushroom flavors. All in all, despite a year-

round supply, Australia is a net importer of mushrooms, with the imported volume being more than 50 times greater 

than the exported one. According to the latest Hort Innovation data, in the season that came to a close in June 2019, 

3839 tons were imported; 17% more than in the previous year. Most of those mushrooms came from South Korea (3160 

tons) and China (574 tons). At the same time, only 71 tons were exported, down 20 percent compared to the previous 

year, with Fiji (23 tons) accounting for most of the supply. The data also showed that 69% of Australian households 

bought mushrooms over the course of the year, and that 3% of the total production went to the processing industry. 

New Zealand: Largest companies harvest 8,500 tons of mushrooms 

At the latest edition of Fresh Facts, it was revealed that the harvest volume of New Zealand's seven main commercial 

growers amounted to around 8,500 tons. Domestic sales in 2018 were worth 42 million NZD (23.6 million Euro) and 

fresh mushroom exports were worth 1.3 million NZD (730,000 Euro). 

Source: FreshPlaza.com 
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2020 International Mushroom Days (Xiamen) 

By Xu Chunhua, Liu Jianhui, Wang Lining, Chen Yanqi, Zheng Yongde 

The 14th Chinese Mushroom Days, originally scheduled for November 19-21 in Zhangzhou Wanda Realm hotel in that 

city. It has, however, had been rescheduled to November 19-21, in Xiamen, in the Fliport Hotel and the Fliport 

Conference & Exhibition Center, with the new name: 2020 International Mushroom Days (Xiamen). Exhibition 

combined with professional forum, workshop and training course made this event a great success. This was an industry 

event for the entire industry chain of mushroom in the post-epidemic era, fully integrating industry technology, 

equipment, products, capital, talents, policies, channels, as well as cutting-edge information and advanced concepts. 

2020 International Mushroom Days (Xiamen) was hosted by the China Chamber of Commerce of I/E of Foodstuffs, 

Native Produce and Animal By-products (CNFA). 24 companies and individuals sponsored this event, such as Shanghai 

Xuerong Biology Co., Ltd., Jiangsu Li Sha Fungi Co., Ltd., Sylvan International Biotechnology Co., Ltd. and Tianshui 

Zhongxing Mushroom Technology Co. Ltd., etc. There were more than 2,000 participants and nearly 6,000 entries into 

the exhibition area. 

Professor Li Yu, academician of the Chinese Academy of Engineering, delivered a speech at the opening ceremony. He 

said the International Mushroom Days was a platform for mushroom exchange in China. On this platform, officials, 

industry, academia and research had really played in-depth exchanges. The teams of the mushroom industry had grown 

stronger and younger. The event was the real "navigation mark" for Chinese mushroom industry. Xi Jinping, general 

secretary of the Communist Party of China Central Committee, mentioned "small fungus, big industry" during an 

inspection in Zhashui, Shaanxi, which was the marching horn for mushroom industry in China. It was to call on all 

practitioners to launch a general attack in various industries such as targeted poverty alleviation, beautiful rural 

construction, and even general health, so as to truly realize China from a big edible mushroom country to a strong one. 

Exhibition 

The exhibition area was 12,000 square meters, including about 60 special booths and more than 140 standard booths. 

The exhibits covered the entire industry chain of mushroom products and services, including strains, raw materials, 

mechanical equipment, cultivation techniques, packaging materials, edible mushroom pre-processed and deep-

    
Opening ceremony 
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processed food, as well as the main mushroom production area base and poverty alleviation demonstration base in  

counties and cities, etc. 

Forum 

The conference organizers invited 100 speakers to give speeches and discussions in forums, which were held in three 

venues simultaneously. 

1. Keynote Speech 

The keynote speech session was following the opening ceremony on November 19. Professor Li Yu gave the first 

keynote speech on "How can the mushroom industry develop sustainably in the post-epidemic era?” The second 

speaker Professor Chen Jian, academician of the Chinese Academy of Engineering gave a speech on "The tasks and 

challenges of future food". 

In addition, there were another three speakers topics on rural e-commerce, supply chain finance and new areas for 

mushroom development. 

2. Professional Forum 

The professional forum forced on the following topics:  

How to design and build a smart mushroom factory with high efficiency, energy saving and environmental protection?  

   
Professor Li Yu                                   Professor Chen Jian  

   
Exhibitor list                                    Exhibition 
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How to choose energy-saving and environmentally friendly polyurethane insulation materials that meet fire safety in 

China? 

Automation and intelligence of mushroom equipment.  

How to open up a market for rare mushroom?  

How do mushroom products enter every family?  

Agaricus bisporus industry forum.  

Closed-door mushroom industry upgrade Seminar. 

3. Dialogue 

More than 25 people including company CEOs, market mangers, college professor and media editor attended the 3 

dialogue sessions, they expressed the opinions and answered questions from participants on the following topics:  

Where is the way for mushroom industry in the post-

epidemic and post-poverty era?  

How can the mushroom industry develop sustainably 

and healthily? 

Dialogue with retailers and wholesalers in mushroom 

industry 

How do mushroom products enter every family? 

How to develop deep-processed mushroom products 

and embrace the big food industry? 

4. Strain Forum 

A total of 19 scientists from famous Chinese research institution and more than 200 mushroom practitioners 

participated in the strain forum. Three main topics were involved in this forum: the current situation and development 

of mushroom strains; the innovation and practice of bulk cultivated mushroom strains; the demand for excellent strains 

and intellectual property protection of mushroom manufacturers. And at the end of the forum, a discussion session 

about how to achieve the healthy and sustainable development of mushroom strains was carried out. 

Volunteers 

There were 31 postgraduate students, young teachers 

from 7 universities and more than 30 employees of 10 

enterprises and research institutes participated in the 

event as volunteers. Among more than 60 volunteers, 

69% were postgraduate and doctoral students. 

Volunteers served every guest involved in the event with 

the sincerest services in different posts, fulfilled the 

volunteer spirit of dedication, friendship, mutual 

assistance and progress. 

  

 
Volunteers 

 
Dialogue Session 
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World’s plants and fungi a frontier of discovery, if we can protect them: Report 

By Liz Kimbrough  

• The “State of the World’s Plants and Fungi 2020” report, released this week, was born of the collaborative effort 

of 200 scientists from 42 different countries and delves into a global assessment of plants and fungi as food, 

fuel, medicine, tools for urban resilience, and more. 

• In 2019 alone, 1,942 plants and 1,886 fungi were newly described by scientists, some closely related to known 

medicinal species and potentially new sources of medicine. 

• More than 7,000 edible plants hold potential as future crops, according to the report, meeting the criteria of 

being nutritious, robust and historically used as food. 

• Nearly 40% of plant species are estimated to be threatened with extinction. 

Outer space, the ocean depths and quantum physics are areas ripe for discovery, the underexplored frontiers of science. 

But another frontier may be hidden in plain sight, right under your feet or out your window, in the kingdoms of plants 

and fungi. 

In 2019 alone, 1,942 plants and 1,886 fungi were newly described by scientists. Some of these plants are in the family 

of garlic and onions, some new wild types of cassava, and some closely related to known medicinal species and 

potentially new sources of medicine. 

However, nearly 40% of global plant species are estimated to be threatened with extinction. 

 

The last known remaining Abutilon pitcairnense was destroyed by a landslide on Pitcairn Island in the southern Pacific 

Ocean. It is now considered extinct. Photo by Marcella Corcoran. 
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The “State of the World’s Plants and Fungi 2020” report, released this week by the Royal Botanic Gardens, Kew (RBG 

Kew), delves into a global assessment of plants and fungi as food, fuel, medicine, tools for urban resilience and stores 

of genetic diversity; the commercialization of plants; and whether conservation policies help or hinder scientific 

research. Also covered are states of both extinction and discovery. 

The report was born of the collaborative effort of 200 scientists from 42 different countries. Each chapter is based on 

new studies published in the journal New Phytologist and aims to present these findings in a reader-friendly manner. 

“It’s an unprecedented collection of knowledge,” Phil Stevenson, RBG Kew scientist and lead author of the ecosystem 

services chapter of the report, told Mongabay. “And hopefully it will help individuals and policymakers understand how 

to change and how to conserve.” 

 

Gladiolus mariae, newly described by science in 2019, blooms on Banga Guemey table mountain in the Kounounkan 

Massif in Guinea. Credit RBG Kew. 

Nearly 4,000 species of plants and fungi were named by scientists in 2019, and, the report says, the Kingdom of Fungi 

is vastly underexplored. 

“People often think that every species has been located and classified but it’s not the case. There are still vast numbers 

of species on this planet that we know nothing about and don’t even have names for,” Martin Cheek, senior research 

leader on the Africa and Madagascar team at RBG Kew, wrote in the report. 

“We know somewhere in the region 150,000 species of fungi, but there are predicted to be somewhere near between 

2 to 4 million species. So, 90% of fungi are still to be described,” Stevenson said. 

“And if you think about all the important medicines that have come from fungi,” he added, ” just thinking penicillin, for 

example, just imagine the wonders and amazing things that we still have yet to discover.” 
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The newly named Cordyceps jakajanicola is a fungal parasite of cicadas. Some cordyceps are used medicinally. Credit 

Martin Cheek 

More than 7,000 edible plants hold potential as future crops, according to the report, meeting the criteria of being 

nutritious, robust and historically used as food. As a whole, humanity vastly underutilizes the diversity of plants and 

fungi available as food, with 90% of humanity’s caloric food intake reliant on three crops: rice, maize and wheat. 

“The thousands of underutilised and neglected plant species, known also as orphan crops, are the lifeline to millions of 

people on Earth tormented by unprecedented climate change, pervasive food and nutrition insecurity and economic 

disempowerment,” Stefano Padulosi, former senior scientist at the Alliance of Biodiversity International and the 

International Center for Tropical Agriculture, wrote in the report. 

“Harnessing this basket of untapped resources for making food and production systems more diverse and resilient to 

change,” Padulosi adds, “should be our moral duty to current and future generations.” 
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Fonio (digitaria exilis) is a grass species that grows wild in West African savannas. Used locally to make porridges, 

drinks and couscous, this fast-growing, drought-tolerant, nutritious plant could be a potential global food source. 

Image courtesy of RBG Kew. 

The chapter on urban resiliency highlights the benefits of what, to many, seem to be little more than decorations: the 

trees and plants in the city. “When people think of nature, they don’t really think of cities,” Stevenson said. But trees 

in cities clean the air, prevent floods, reduce the impact of rain, provide shade and habitat, store carbon, and can be 

temperature controls. They provide ecosystem services both in the city and in the forest. 

“There is a lot of wildlife in cities,” Stevenson said. “And it’s where most people live … where people are most likely to 

have a positive relationship with nature … those positive relationships are critical because they have health benefits to 

people.” 

 

Urban trees provide ecosystem services and potential health benefits in places where most people live, cities. Image 

courtesy of RBG Kew. 
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The researchers also explored the commercialization of plants and barriers to nature-inspired innovation, including 

issues around patenting genetic information and considering the contributions of local, traditional and Indigenous 

knowledge of plant use. 

“I think it is a real shame that more plant and fungus derived materials aren’t subject to appropriate patents, because 

it would increase the economic value of biodiversity,” Monique Simmonds, deputy director of science at RBG Kew wrote. 

“More people would realise the potential plants and fungi have, because many of those patents would have resulted 

in some form of commercialisation. And provided appropriate systems were in place, that would result in money going 

back to the place where the biodiversity came from.” 

 

St Helena Olive tree is extinct as of 2003. Photo by Rebecca Cairns-Wicks. 

Though the riches of the plant and fungal world are undeniable, humanity is in a race against time to find, name and 

conserve these treasures before they are lost. Some are proponents of a “rapid triage” approach, using artificial 

intelligence to identify priority conservation hotspots. 

And the emphasis is on the word rapid, as nearly 40% of plant species are estimated to be threatened with extinction 

and extinction pressures such as climate change and habitat loss are accelerating. This new percentage estimate is 

much higher than 2016 estimates, due in part to a new approach that corrects biases in data that previously meant 

certain areas of the world, as well as certain plant groups, may have been under- or over accounted for. 

Among those at risk for extinction are 723 medicinal plants, though the actual number of threatened plants that have 

medicinal value is likely much higher. Out of 25,791 documented medicinal plants, only 5,4011 plant and six fungal 

species have been assessed for their conservation status. 

Some examples include a plant used traditionally for circulatory disorders, Brugmansia sanguinea, which is now listed 

as extinct in the wild by the IUCN. Other at-risk species mentioned are Nepenthes khasiana, traditionally used for skin 

diseases, and the black pepper bark tree (Warburgia salutaris), a traditional remedy for colds and coughs. 

One fungal species known to have strong antimicrobial properties, the parasitic, wood-inhabiting eburiko (Fomitopsis 

officinalis), has already been pushed to the edge of extinction. 
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The endangered fungi, Fomitopsis officinalis, is known to have strong antimicrobial properties. Photo by Steph Jarvis 

via Wikimedia Commons (CC BY-SA 3.0). 

When we lose these organisms, we lose valuable medicines, foods and ecosystem services. But it’s important to 

remember that nature has intrinsic value on its own, unrelated to humans, said Alexandre Antonelli, director of science 

at Kew. 

“We share this planet with millions of other species, many of which existed long before us. Despite the fact that an 

exploitative view of nature has deep roots in our society, most people today would agree that we have no moral right 

to obliterate a species — even if it has no immediate benefit to us,” Antonelli wrote in the introduction to the report. 

“Ultimately, the protection of biodiversity needs to embrace our ethical duty of care for this planet as well as our own 

needs.” 

Citation: 

Royal Botanic Gardens, Kew. (2020). State of the world’s plants and fungi 2020. doi:10.34885/172 

Banner image: Mycena haematopus (Burgundydrop Bonnet) by Lukas Large via Flickr (CC BY-SA 2.0). 

Source: https://news.mongabay.com/ 
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ISMS 2021 Goes Online  

 

The 20th ISMS Congress scheduled for Vancouver, 30 May-3 June next year, has been cancelled due to the Covid-19 

Global Pandemic. 

Instead, ISMS will be running a virtual event, ISMS e-Congress 2021, online from Tuesday 14 September to Friday 17 

September, 2021. 

The congress will run for 2-3 hours per day to maximise the number of people around the globe who can participate 

live in the event. Recordings of the presentations will posted to the ISMS website after the Congress, with access for 

people who register for the Congress. 

The closing date for the submission of abstracts for the e-Congress is now 28 February 2021. Submissions should be 

emailed to abstracts@isms.biz marked attention Dr John Pecchia. Technical questions can be emailed to Dr Pecchia 

jap281@psu.edu. 

General registration to attend the online event will open on the ISMS website early in 2021. 

Up-coming Events 
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Ukrainian Mushroom Days Postponed to the Summer of 2021 

UMDIS, organizer of the exhibition-conference “Ukrainian Mushroom Days” announces the postponement of the event 

to June 2021. 

Currently, Ukraine is in conditions of high incidence of COVID-19, quarantine restrictions, limited ability to fly and cross 

borders. And in this situation, we have a significant risk of not giving guests the full set of positive impressions that we 

consider it our duty to provide. 

We will make “Ukrainian Mushroom Days” at the highest level! But we have to ask to wait until the beginning of next 

summer. Now we are postponing the dates of the event to June 2021 and crossing our fingers so that by this time the 

situation is safe enough to hold the best Ukrainian mushroom days. 

ABOUT THE EVENT 

“Ukrainian Mushroom Days” exhibition-conference was founded in 2014, and now it is the main event of the Ukrainian 

mushroom industry. It gathers an overwhelming number of cultivated mushrooms producers, casing soil equipment 

and other branches every two years. 

TICKETS 

If paid before 31.07.2020   €200 

If paid before 06.09.2020   €300 

If paid at the venue        €350 

The fee includes: Participation in the conference, Visit the exhibition, Lunches and coffee breaks, Gala-dinner, and 

Participant materials. Accommodation isn’t included in this fee, but you can book the room in Mercury Kyiv Congress 

through our manager at favorable price. 

Please, register for becoming a participant on the website: https://www.mushroomdays.in.ua/en/tickets/ 

EXHIBITION  

Exhibition in Ukrainian Mushroom Days Conference will gathers 39 

companies from Ukraine and others countries. 

Branches: 

• Compost 

• Casing soil 

• Spawn 

• Protection products 

• Equipment for growing and storage mushrooms 

• Packing 

• Climatic equipment 

For more information: www.mushroomdays.in.ua 
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26th North American Mushroom Conference Postponed to 2022 

  

Join us in Vancouver in 2022! 

In light of the current pandemic and ongoing group gathering and travel restrictions, Mushrooms Canada and its North 

American Mushroom Conference partners have made the decision to postpone the 26th North American Mushroom 

Conference until June 2022. We thank all those who have shown their continued support for the conference during this 

time. More details will be shared in the coming months and we hope to see you all again soon! 

North American Mushroom Conference 

Mushrooms Canada will be hosting North American Mushroom Conference at the Parq Vancouver in June 2022. Expand 

your knowledge and improve your daily business operation by gathering the most current industry information on 

mushroom production technology, food safety, and consumer marketing at the North American Mushroom Conference. 

About Vancouver 

Consistently ranked as one of the most beautiful places to 

live, Vancouver offers a bustling city nestled within the 

mountains and the ocean.  

The city is renowned for its natural beauty and cultural 

diversity. For thousands of years the Coast Salish people 

have called the area now known as Vancouver home, and 

their history and cultural traditions, deep respect for nature, 

and spirituality are all tightly woven into the city’s cultural 

fabric. 

If you have any questions or require assistance please contact our conference team at mushrooms@evoque.ca or 

604-952-5507. 

Website: www.mushroomconference.org 
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The 11th International Medicinal Mushroom Conference Postponed to 2022 

At the moment, the COVID-19 outbreak is still ongoing all over the world, it is recommended to follow preventive 

measures in order to reduce the risk of occurrence and transmission of this infection. The organizers of 11th International 

Medicinal Mushroom Conference decide to postpone the conference to the year 2022 in Belgrade, Serbia, which was 

supposed to be held in 2021.  

International Medicinal Mushroom Conference 

The International Medicinal Mushroom Conference (IMMC) is also known as the 

"Olympic Games of Edible and Medicinal Mushrooms". It is a platform for all medicinal 

mushroom researchers to come and discuss basic and currently important scientific 

questions, share the results of individual studies, make new or renew friendships, and 

work together to develop a new chapter in medicinal mushrooms. 

The awareness of the international movement for the medicinal mushroom industry 

made a marked important milestone when the International Journal of Medicinal Mushrooms (IJMM) was launched in 

1999 by Begell House Inc. (USA). This organized effort then led to the inaugural International Medicinal Mushroom 

Conference held in Kiev, Ukraine, in 2001, where it was agreed that there would be an IMMC every two years. The 

IMMC2 was held in Pattaya, Thailand, in 2003; the IMMC3 took place in Port Townsend, Washington, USA, in 2005; the 

IMMC4 was held in Ljubljana, Slovenia, in 2007; the IMMC5 in Nantong, China, in 2009; the IMMC6 in Zagreb, Croatia, 

in 2011; the IMMC7 in Beijing, China, in 2013; the IMMC8 was held in Manizales, Colombia, 2015, and the IMMC9 was 

held in Palermo, Italy 2017. 
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IMMC10 

The 10th International Medicinal Mushroom Conference (IMMC10), led by Professor Yu Li, Chairman of International 

Society for Medicinal Mushrooms (ISMM) and the Academician of Chinese Academy of Engineering, was successfully 

held at Alphay International Conference Center (AICC), in Nantong, China on September 19-22, 2019. A lot of activities 

including the 297th Chinese Engineering Science and Technology Symposium--Forum for the Fungal Health Industry, 

Professor Shu-Ting Chang’s Symposium on Academic Thoughts, the founding workshop of the Health Industry Branch 

and the Lingzhi Industry Branch of the Mycological Society of China etc., were also organized during the conference. 

More than 500 professionals from 43 countries and regions participated in the event.  

The major activities of IMMC10 included key-note speeches, scientific forums, poster sessions, exhibitions of edible and 

medicinal mushroom products, and so on. The scientific symposia involved biodiversity, genetics and breeding, 

cultivation and fermentation, biochemistry and pharmacology, medicinal mushrooms in veterinary medicine and 

agriculture, clinical practice, nutritional and medicinal value, industrialization. 

About Belgrade 

Belgrade is the capital and largest city of Serbia. It is located at the 

confluence of the Sava and Danube rivers and the crossroads of the 

Pannonian Plain and the Balkan Peninsula. Nearly 1.7 million people 

live within the administrative limits of the City of Belgrade, a quarter 

of the total population of Serbia. 

Belgrade is one of the oldest continuously inhabited cities in Europe 

and the World. One of the most important prehistoric cultures of 

Europe, the Vinča culture, evolved within the Belgrade area in the 6th 

millennium BC. 

The city has direct flights to over 72 destinations, visa free for EU 

countries, plus Turkey, Russia, Georgia, Moldova, Ukraine, Azerbaijan, 

Belarus, Iran, Israel, Kazakhstan, China, Mongolia, India, Japan, USA. 

If you have any questions or require assistance please contact Prof. dr Miomir Niksic at miomir.niksic@gmail.com. 
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Natural Bioactive Compounds from Fungi as Potential Candidates for Protease Inhibitors and 
Immunomodulators to Apply for Coronaviruses 

Nakarin Suwannarach 1,2,*,Jaturong Kumla 1,2,Kanaporn Sujarit 1,3,Thanawat Pattananandecha 4,Chalermpong Saenjum 4 

andSaisamorn Lumyong 1,2,5 

1Research Center of Microbial Diversity and Sustainable Utilization, Chiang Mai University, Chiang Mai 50200, Thailand; 
2Department of Biology, Faculty of Science, Chiang Mai University, Chiang Mai 50200, Thailand; 3Division of Biology, 

Faculty of Science and Technology, Rajamangala University of Technology Thanyaburi, Thanyaburi, Pathumthani 12110, 

Thailand; 4 Department of Pharmaceutical Sciences, Faculty of Pharmacy, Chiang Mai University, Chiang Mai 50200, 

Thailand; 5 Academy of Science, The Royal Society of Thailand, Bangkok 10300, Thailand 

Abstract: The inhibition of viral protease is an important target in antiviral drug discovery and development. To date, 

protease inhibitor drugs, especially HIV-1 protease inhibitors, have been available for human clinical use in the 

treatment of coronaviruses. However, these drugs can have adverse side effects and they can become ineffective due 

to eventual drug resistance. Thus, the search for natural bioactive compounds that were obtained from bio-resources 

that exert inhibitory capabilities against HIV-1 protease activity is of great interest. Fungi are a source of natural 

bioactive compounds that offer therapeutic potential in the prevention of viral diseases and for the improvement of 

human immunomodulation. Here, we made a brief review of the current findings on fungi as producers of protease 

inhibitors and studies on the relevant candidate fungal bioactive compounds that can offer immunomodulatory 

activities as potential therapeutic agents of coronaviruses in the future.  

Keywords: antiviral agents; drug discovery; coronaviruses; fungal metabolites; immunomodulatory agents; natural 

products 

Molecules 2020, 25(8), 1800 

 

The Impact of Mushroom Polysaccharides on Gut Microbiota and Its Beneficial Effects to Host: A 
Review 

Chaomin Yin1,2,3, Giuliana D.Noratto3, Xiuzhi Fan1,2, Zheya Chen1, Fen Yao1,2, Defang Shi1,2, Hong Gao1,2 

1Institute of Agro-Products Processing and Nuclear-Agricultural Technology, Hubei Academy of Agricultural Sciences, 

Wuhan, 430064, China; 2National Research and Development Center for Edible Fungi Processing (Wuhan), Wuhan, 

430064, China; 3Department of Food Science and Technology, Texas A&M University, College Station, TX, 77845, United 

States  
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Abstract: Mushroom polysaccharides are a type of bioactive macromolecular which isolated from fruiting bodies, 

mycelia or fermentation broths of edible or medicinal fungus. Recently, mushroom polysaccharides have attracted a lot 

of attention for regulating gut microbiota via reducing the levels of pathogens and stimulating the growth of beneficial 

microorganisms, thus creating new possibilities for their use in nutraceutical and functional foods industries. The 

current review summarizes the isolation, purification and structural characterization methods of mushroom 

polysaccharides, the degradation of mushroom polysaccharides in intestine, the impacts of mushroom polysaccharides 

on gut microbiota community and short chain fatty acids (SCFAs) productivity, and the beneficial effects of mushroom 

polysaccharides to host by targeting gut microbiota. We hope this article can offer some theoretical bases and 

inspirations for the mechanism study of the bioactivity of mushroom polysaccharides. 

Keywords: mushroom polysaccharides, intestinal microbiota, host health, beneficial effects, short chain fatty acids 

Carbohydrate Polymers, Volume 250, 15 December 2020, 116942 

 

Formulation and Evaluation of a Lingzhi or Reishi Medicinal Mushroom, Ganoderma lucidum 
(Agaricomycetes), Nutraceutical Hydroalcoholic Suspension 

Maximiliano A. Bidegain1, 2, Santiago D. Palma3, Maria Amelia Cubitto1, 4 

1Departamento de Biología, Bioquímica y Farmacia, Universidad Nacional del Sur, Bahía Blanca, Argentina; 2Laboratorio 

de Biotecnología de Hongos Comestibles y Medicinales, CERZOS, CONICET-UNS, Bahía Blanca, Argentina; 3UNITEFA-

CONICET, Departamento de Ciencias Farmacéuticas, Facultad de Ciencia Químicas, Universidad Nacional de Córdoba, 

Córdoba, Argentina; 4Centro de Recursos Naturales Renovables de la Zona Semiárida (CERZOS), Universidad Nacional 

del Sur – CONICET. Laboratorio de Biotecnologia de Hongos Comestibles y Medicinales. Camino La Carrindanga Km. 7, 

Bahia Blanca (8000), Buenos Aires, Argentina 

Abstract: Ganoderma lucidum is a mushroom used in traditional Chinese medicine for its purported health benefits. Its 

complex chemical composition and potential synergies between bioactive compounds make it desirable to design a 

product that retains most of these compounds in a single formulation. In this article we evaluate a novel G. lucidum 

nutraceutical suspension (GNS) that reunites two fractions, an ethanolic extract and an aqueous extract, in a single oral 

liquid product. Back-to-back ethanolic and water extracts were mixed and the fraction that precipitates was recovered. 

The content of soluble solids, total triterpenoids, high molecular weight carbohydrates, and polyphenols was 

determined. A suspension was formulated by mixing the extracts and adding different concentrations of Carbomer® 940. 

The viscosity, physical stability, and particle size distribution were evaluated in all formulations. Almost 9% of the total 

extractives, consisting mostly of triterpenoids and phenolic compounds from the ethanolic extract, are insoluble in the 

hydroalcoholic mix and precipitate. This fraction can be suspended and kept stable with the aid of Carbomer® 940, a 

concentration between 0.5% and 1.0% showing adequate viscosity and particle size distribution. This preparation is an 

advantageous way of uniting the wide benefits of two G. lucidum extracts in a single oral liquid formulation. 

Keywords: Ganoderma lucidum, traditional Chinese medicine, polysaccharides, triterpenoids, dietary supplements, 

medicinal mushrooms 

International Journal of Medicinal Mushrooms, Volume 22, 2020 Issue 8, pages 719-730 
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Edible mushrooms as a novel trend in the development of healthier meat products 

Antonio Pérez Montes1, Esmeralda Rangel-Vargas1, José Manuel Lorenzo2,3, Leticia Romero4, Eva M Santos1 

1Universidad Autónoma del Estado De Hidalgo, Área Académica de Química, Crta. Pachuca-Tulancingo Km 4.5 s/n, Col. 

Carboneras, Mineral de la Reforma, 42183, Hidalgo, Mexico; 2Centro Tecnológico de la Carne de Galicia, rúa Galicia n° 

4, Parque Tecnológico de Galicia, San Cibrao das Viñas, 32900, Ourense, Spain; 3Área de Tecnología de los Alimentos, 

Facultad de Ciencias de Ourense, Universidad de Vigo, 32004 Ourense, Spain; 4Universidad Autónoma del Estado De 

Hidalgo, Área Académica de Biología, Crta. Pachuca-Tulancingo Km 4.5 s/n, Col. Carboneras, Mineral de la Reforma, 

42183, Hidalgo, Mexico 

Abstract: One of the challenges in modern society is the reduction of meat consumption as well as the formulation of 

new meat products, considering health and sustainability aspects. In this regard, mushrooms are considered a 

promissory source of bioactive compounds to be used in the production of healthier meat products. Mushrooms have 

antimicrobial and antioxidant properties, which can improve the self-life of meat products. This review shows that a 

substantial improvement in terms of protein, dietary fiber and ash content in meat products can be achieved by 

incorporating different types of mushrooms without significantly affecting their physico-chemical properties. Moreover, 

due to high percentage of dietary fiber, easily digestible protein and a meat-like texture, mushroom is an interesting 

choice to replace salt, phosphates, protein and fat in the formulation of meat products. Finally, the presence of high 

contents of free amino acids in mushroom can enhance the sensorial properties of meat products. 

Current Opinion in Food Science, Volume 37, February 2021, Pages 118-124 

 

Medicinal Mushrooms for Treatment of Type 2 Diabetes: An Update on Clinical Trials 

Ulrike Lindequist, Beate Haertel 

Institute of Pharmacy, Pharmaceutical Biology, University of Greifswald, Institute of Pharmacy, Ernst-Moritz-Arndt 

University of Greifswald, Friedrich-Ludwig-Jahn Str. 17, D-17489 Greifswald, Germany 

Abstract: Several medicinal mushrooms exhibit hypoglycaemic activities in vitro and in animal studies. In contrast to the 

high number of experimental results, only a few clinical trials and/or case reports have been published. They exist for 

mushrooms of the genera Agaricus, Coprinus, Ganoderma, Grifola, and Pleurotus. This article critically reviews these 

clinical investigations and describes which tasks need to be done to explore the potential of mushrooms for supportive 

treatment of type 2 diabetes. 

Keywords: type 2 diabetes, Agaricus, Coprinus, Ganoderma, Grifola, Pleurotus, medicinal mushrooms, clinical trials 

International Journal of Medicinal Mushrooms, Volume 22, 2020 Issue 9, pages 845-854 

 

A Review on Linking the Medicinal Functions of Mushroom Prebiotics with Gut Microbiota 

Xiaoxiao Liu1,2,3, Zihang Yu1,2,3, Wei Jia1,2, Yingying Wu1,2, Di Wu1,2, Henan Zhang1,2, Zhendong Liu4, Yan Yang1,2, Jingsong 

Zhang1,2, Yanfang Liu1,2, Chuanhong Tang1,2, Wenhan Wang1,2, Lina Zhu1,2 
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1National Engineering Research Center of Edible Fungi, Key Laboratory of Applied Mycological Resources and Utilization 

of Ministry of Agriculture, Shanghai Key Laboratory of Agricultural Genetics and Breeding; 2Institute of Edible Fungi, 

Shanghai Academy of Agricultural Sciences, Shanghai, 201403, P.R. China; 3College of Food Science and Technology, 

Shanghai Ocean University, Shanghai, 201306, P.R. China; 4Food Science College, Tibet Agriculture & Animal Husbandry 

University, Linzhi, 860000, China 

Abstract: In recent years, gut microbiota have been linked to prevention and treatment of human diseases. Mushrooms 

are a source of potentially useful prebiotics because they contain polysaccharides, terpenoids, and other bioactive 

compounds. In the present review, we have summarized the prebiotic effects of mushrooms on gut microbiota in the 

context of immunological, metabolic, neurological, and cancer-related diseases in the last five years. We propose that 

mushrooms can not only change the composition of gut microbiota, but also promote secretion of beneficial 

metabolites. In addition, we point to the effects of host mRNA expression in gut microbiota as a direction of further 

study. Overall, these provide a background for further studies on the mechanisms of regulation of gut microbiota by 

mushrooms. 

Keywords: prebiotics, mushrooms, disease, polysaccharides, terpenes, glycoprotein, medicinal mushrooms 

International Journal of Medicinal Mushrooms, Volume 22, 2020 Issue 10, pages 943-951 

 

Mushrooms and immunity 

Francesca Motta1,2, M. Eric Gershwin3, Carlo Selmi1,2 

1Division of Rheumatology and Clinical Immunology, Humanitas Clinical and Research Center IRCCS, Rozzano, Milan, 

Italy; 2Department of Biomedical Sciences, Humanitas University, Pieve Emanuele, Milan, Italy; 3Division of 

Rheumatology, Department of Medicine, Allergy and Clinical Immunology, University of California at Davis, Davis, CA, 

USA 

Abstract: In the wide field of nutraceuticals, the effects of mushrooms on immunity, cancer and including autoimmunity 

have been proposed for centuries but in recent years a growing interest has led scientists to elucidate which specific 

compounds have bioactive properties and through which mechanisms. Glucans and specific proteins are responsible 

for most of the biological effects of mushrooms, particularly in terms of immunomodulatory and anti-tumor results. 

Proteins with bioactive effects include lectins, fungal immunomodulatory proteins (FIPs), ribosome inactivating proteins 

(RIPs), ribonucleases, laccases, among others. At the present status of knowledge, numerous studies have been 

performed on cell lines and murine models while only a few clinical trials have been conducted. As in most cases of 

dietary components, the multitude of variables implicated in the final effect and an inadequate standardization are 

expected to affect the observed differences, thus making the available evidence insufficient to justify the treatment of 

human diseases with mushrooms extracts. We will herein provide a comprehensive review and critically discussion the 

biochemical changes induced by different mushroom compounds as observed in in vitro studies, particularly on 

macrophages, dendritic cells, T cells, and NK cells, compared to in vivo and human studies. Additional effects are 

represented by lipids which constitute a minor part of mushrooms but may have a role in reducing serum cholesterol 

levels or phenols acting as antioxidant and reducing agents. Human studies provide a minority of available data, as well 

illustrated by a placebo-controlled study of athletes treated with β-glucan from Pleurotus ostreatus. Variables 
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influencing study outcomes include different mushrooms strains, growing conditions, developmental stage, part of 

mushroom used, extraction method, and storage conditions. We foresee that future rigorous research will be needed 

to determine the potential of mushroom compounds for human health to reproduce the effects of some compounds 

such as lentinan which a metaanalysis demonstrated to increase the efficacy of chemotherapy in the treatment of lung 

cancer and in the improvement of the patients quality of life. 

Keywords: Immunity, Leukocytes, Cytokines, Mushrooms, Glucans, Nutraceutical 

Journal of Autoimmunity, Volume 117, February 2021, 102576 

 

The In Vitro Antibacterial and Antioxidant Potentials of Helvetia bachu (Ascomycetes): A Newly 
Recorded Species from Pakistan 

Hussain Badshah1,2, Barkat Ali1, Shujaul Mulk Khan1, Muhmmad Ishtiaq Chaudhari3, Surat Un Nisa1, Lal Badshah4, Abdul 

Samad Mumtaz1 

1Department of Plant Sciences, Faculty of Biological Sciences, Quaid-i-Azam University, Islamabad, 45320, Pakistan; 
2Irma Lerma Rangel College of Pharmacy, Department of Pharmaceutical Sciences, Texas A&M Health Science Center, 

Kingsville, TX 78363, USA; 3Department of Botany, Mirpur University of Science & Technology (MUST), Bhimber Campus 

Mirpur-10250 (AJK), Pakistan; 4Department of Botany, University of Peshawar, Khyber Pakhtunkha, Pakistan 

Abstract: A combination of micromorphology and phylogenetic analysis based on translation elongation factor 1-alpha 

(TEF-1α) revealed these specimens as Helvella bachu, the first record of this species in Pakistan after China. Moreover, 

the material was evaluated for antibacterial and antioxidant activities. Four strains of bacteria, i.e., Bacillus subtilis, 

Klebsiella aerogenes, K. pneumonia, and Staphylococcus aureus were used for antibacterial activity following Soxhlet 

extraction. The maximum zone of inhibition of methanolic extract of H. bachu at 30 mg/mL against B. .subtilis was 31.9 

± 1.735 mm, followed by K. aerogenes (29.33 ± 2.19 mm), K. pneumoniae (27.08 ± 4.6 mm), and S. aureus (24 ± 1.53 

mm), respectively. The methanolic extract, in free radical scavenging assay, of H. bachu has shown antioxidant potential 

with an IC50 value of 0.4047 μg/mL while that of ascorbic acid was 0.374 μg/mL. Hence, H. bachu can serve as a source 

of mushroom-based nutraceuticals. 

Keywords: Helvella bachu, antimicrobial activity, antioxidant, DNA barcoding, Pezizales, medicinal mushrooms 

International Journal of Medicinal Mushrooms, Volume 22, 2020 Issue 10, pages 1011-1020 

 

Mushrooms as potential therapeutic agents in the treatment of cancer: Evaluation of anti-glioma 
effects of Coprinus comatus, Cantharellus cibarius, Lycoperdon perlatum and Lactarius deliciosus 
extracts 

Patryk Nowakowski, Renata Markiewicz-Żukowska, Krystyna Gromkowska-Kępka, Sylwia Katarzyna Naliwajko, Justyna 
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Abstract: Cancer incidence rates are on the increase worldwide. The most common brain cancer in adults is 

glioblastoma. Currently available treatment modalities are limited and natural products such as mushrooms could 

enhance them. Apart from nutritional value, mushrooms are an excellent source of bioactive compounds and therefore 

could be used to treat various disorders. The aim of the study was to assess the anti-glioma potential of selected 

mushrooms on U87MG, LN-18 glioblastoma and SVGp12 normal human astroglial cell lines. The materials were 

Cantharellus cibarius, Coprinus comatus, Lycoperdon perlatum and Lactarius delicious. Aqueous, 70 % ethanol or 95 % 

ethanol extracts from mushrooms were used for analysis including assessment of antioxidant activity by DPPH assay, 

cell viability by MTT assay, DNA biosynthesis by thymidine incorporation assay, activity of metalloproteinase by gelatin 

zymography and cell cycle assay by flow cytometry. Mushroom extracts influenced the viability and DNA biosynthesis 

of cancer cells. Activity of ethanol mushroom extracts was stronger than that of aqueous extracts. Anti-glioma 

mechanism consisted in inhibition of cancer cell proliferation and induction of apoptosis associated with arrest of cells 

in subG1 or G2/M phase of cell cycle, and inhibition of metalloproteinases activity. Among investigated mushrooms, L. 

deliciosus and C. comatus showed the greatest anti-glioma potential. 

Keywords: Mushroom, Cancer, Glioblastoma, Glioma, Astroglia, Apoptosis 

Biomedicine & Pharmacotherapy, Volume 133, January 2021, 111090 

 

Lingzhi or Reishi Medicinal Mushroom, Ganoderma lucidum (Agaricomycetes), Ameliorates Nonspatial 
Learning and Memory Deficits in Rats with Hypercholesterolemia and Alzheimer's Disease 

Mohammad Azizur Rahman1, 2, Shahdat Hossain1, Noorlidah Abdullah2, Norhaniza Aminudin2 

1Department of Biochemistry and Molecular Biology, Jahangirnagar University, Savar, Dhaka, Bangladesh; 2Mushroom 

Research Centre, Institute of Biological Sciences, Faculty of Science, University of Malaya, Kuala Lumpur, Malaysia 

Abstract: Alzheimer's disease (AD) is the leading neurodegenerative disorder affecting memory and learning of aged 

people. Hypercholesterolemia had been implicated as one of the stark hallmarks of AD. Recent AD control guidelines 

have suggested lifestyle modification to slow down the progression of AD. In this regard, medicinal mushroom 

Ganoderma lucidum seems apt. In the present study, hot water extract of G. lucidum (200 mg/kg body weight) was fed 

to the hypercholesterolemic and AD model rats for 8 weeks. Nonspatial memory and learning abilities of the model 

animals was assessed using novel object recognition (NOR) test, rotarod test, and locomotor/open-field test. Then, the 

animals were sacrificed and transmission electron micrograph (TEM) view of the hippocampal neurons was assessed. 

In all the nonspatial memory and learning tests, the G. lucidum HWE fed rats performed better indicating improved 

memory and learning abilities. TEM view showed regular arrangement of the neurons in the G. lucidum HWE fed rats 

compared with those of the deranged arrangement of the AD rats. G. lucidum might have aided in restoring the memory 

and learning abilities of the AD model animals through maintaining neuronal structure and function. Thus, G. lucidum 

could be suggested as a medicotherapeutic agent against AD. 

Keywords: Ganoderma lucidum, Alzheimer's disease, amyloid beta, nonspatial memory and learning, novel object 

recognition test, open-field test, rotarod test, medicinal mushrooms 
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Summary and Keywords 

The word mushroom may mean different things to different people in different countries. Specialist studies 

on the value of mushrooms and their products should have a clear definition of the term mushroom. In a 

broad sense, “Mushroom is a distinctive fruiting body of a macrofungus, which produce spores that can be 

either epigeous or hypogeous and large enough to be seen with the naked eye and to be picked by hand.” 

Thus, mushrooms need not be members of the group Basidiomycetes, as commonly associated, nor aerial, 

nor fleshy, nor edible. This definition is not perfect, but it has been accepted as a workable term to estimate 

the number of mushrooms on Earth (approximately 16,000 species according to the rules of International 

Code of Nomenclature). The most cultivated mushrooms are saprophytes and are heterotrophic for carbon 

compounds. Even though their cells have walls, they are devoid of chlorophyll and cannot perform 

photosynthesis. They are also devoid of vascular xylem and phloem. Furthermore, their cell walls contain 

chitin, which also occurs in the exoskeleton of insects and other arthropods. They absorb O2 and release CO2. 

In fact, they may be functionally more closely related to animal cells than plants. However, they are 

sufficiently distinct both from plants and animals and belong to a separate group in the Fungi Kingdom. They 

rise up from lignocellulosic wastes: yet, they become bountiful and nourishing. Mushrooms can greatly 

benefit environmental conditions. They biosynthesize their own food from agricultural crop residues, which, 

like solar energy, are readily available; otherwise, their byproducts and wastes would cause health hazards. 

The spent compost/substrate could be used to grow other species of mushrooms, as fodder for livestock, as 
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a soil conditioner and fertilizer, and in environmental bioremediation. The cultivation of mushrooms dates 

back many centuries; Auricularia auricula-judae, Lentinula edodes, and Agaricus bisporus have, for example, 

been cultivated since 600 AD, 1100 AD, and 1650 AD, respectively. During the last three decades, there has been 

a dramatic increase in the interest, popularity, and production of mushrooms through farming worldwide. 

The cultivation methods can involve a relatively simple farming activity, as with Volvariella volvacea and 

Pleurotus pulmonarius var. stechangii (=P. sajor-caju), or a high-technology industry, as with Agaricus bisporus, 

Flammulina velutipes, and Hypsizygus marmoreus. In each case, however, continuous production of 

successful crops requires both practical experience and scientific knowledge. 

Mushrooms can be used as food, tonics, medicines, cosmeceuticals, and as natural biocontrol agents in plant 

protection with insecticidal, fungicidal, bactericidal, herbicidal, nematocidal, and antiphytoviral activities. The 

multidimensional nature of the global mushroom cultivation industry, its role in addressing critical issues faced by 

humankind, and its positive contributions are presented. Furthermore, mushrooms can serve as agents for 

promoting equitable economic growth in society. Since the lignocellulose wastes are available in every corner of 

the world, they can be properly used in the cultivation of mushrooms, and therefore could pilot a so-called white 

agricultural revolution in less developed countries and in the world at large. Mushrooms demonstrate a great 

impact on agriculture and the environment, and they have great potential for generating a great socio-economic 

impact in human welfare on local, national, and global levels. 

Keywords: mushroom, mushroom cultivation, lignocellulose waste, mushroom industrial uses, medicinal 

mushrooms, dietary supplements, nutriceuticals, non-green revolution, bioremediation, environmental impact 

Continued from previous issue: 

Economic and Social Impacts 

It has been estimated (Pauli, 1996) that over 70% of agricultural and forest crop biomass produced is conceived as 

unusable materials and discarded as wastes/by-products that are not edible. Here are some examples: the extracted 

fiber constitutes only 2% of the sisal plant, and the remaining 98% is thrown away as waste; cane sugar represents a 

mere 17% of the weight of the biomass of the plant, while the remaining 83% is discarded as bagasse; extracted oil 

represents only 5% of the total biomass generated by palm coconut plantations, and 95% is waste; and trees are logged 

throughout the world, mainly to extract the cellulose in timber, which represents only about 30% of the biomass in the 

case of hardwood and a mere 20% in the case of softwoods. In addition, billions of tons of sawdust, wood chip, coffee 

pulp, spent ground coffee, brewery spent grain, cotton seed hull, textile cotton waste, and cereal straw around the 

world are discarded as waste. The main disposal methods of these materials include burning on site, burying, and 

dumping at unplanned and uncontrolled landfills. Thereby, they may serve to pollute the environment in some cases if 

they are not properly treated. Actually, these lignocellulosic biomass waste materials are potential raw substrates for 

cultivation of both edible and medicinal mushrooms, which are beneficial to human welfare as mentioned above. The 

following statements summarize the significance of mushrooms in our drive towards alleviating poverty, enhancing 

human health, and arresting environmental degradation: (a) Mushrooms can convert lignocellulosic waste materials 

into a wide diversity of products (such as food, dietary supplements, herbal medicines and cosmetics) that have multi-

beneficial effects to human beings (Chang & Buswell, 2003B). In addition, mushroom cultivation can positively generate 
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equitable economic growth. (b) Mushrooms are relatively fast-growing organisms. Some tropical mushrooms can be 

harvested and consumed within 10 days after spawning. By the use of appropriate strains, mushrooms can be cultivated 

all year round. They can be cultivated using traditional farming techniques in rural areas, or by using highly 

industrialized technologies in urban and peri-urban communities. (c) Mushroom cultivation can be labor intensive. Thus, 

the activity can generate new jobs, especially in tropical, less-developed countries. (d) While land availability is usually 

a limiting factor for many types of primary production, mushroom cultivation requires relatively little land space. 

Actually, they can be stacked using shelf-like culture systems. (e) Mushrooms have been accepted as human food from 

time immemorial and can immediately supply additional protein to human food. Other sophisticated and 

unconventional sources of food protein, such as yeast, uni-algal cultures, and single-cell proteins, have relatively more 

complicated requirements and need to be processed before they can be consumed. (f) Edible mushrooms should be 

treated as healthy vegetables. After improving the cultivation techniques, they should be cultivated as widely and as 

cheaply as other common vegetables, which will thus be beneficial to the general public. (g) In view of the pleasing 

flavor, high protein level, and tonic and medicinal values, mushrooms clearly represent one of the world’s greatest 

untapped resources of nutritious and palatable food for our current generation and for future generations to come.  

Medicinal mushrooms have an established history of use in traditional oriental therapies. Many species of mushrooms 

have been used in traditional medicine for thousands of years. The use of mushrooms in traditional medicine has been 

documented throughout Asia, Europe, Africa, and Mesoamerica; however, many mushroom species are rarely eaten 

as food because they are woody and have a bitter taste.  

Medicinal mushrooms have valuable health benefits. Mushrooms contain several biologically active substances (in fruit 

bodies, cultured mycelium, cultured broth, and spores) including high-molecular-weight polysaccharides (mainly ß-D-

glucans), heteroglucans, chitinous substances, peptidoglucans, proteoglucans (β-D-glucans linked to proteins), lectins, 

RNA components, dietary fiber; and secondary metabolite organic substances, such as lactones, terpenoids, steroids, 

statins, phenols, alkaloids, antibiotics, and metal chelating agents.  

A total of more than 130 medicinal functions are thought to be produced by medicinal mushrooms and fungi including 

antitumor, immunomodulating, antioxidant, radical scavenging, cardiovascular, anti-hypercholesterolemia, antiviral, 

antibacterial, antiparasitic, antifungal, detoxification, hepato-protective, anti-diabetic, and many other effects. 

The best known medicinal mushrooms are: Ganoderma lucidum (lingzhi or reishi), Lentinula edodes (shiitake), Grifola 

frondosa (maitake), Cordyceps species (caterpillar mushrooms), Trametes versicolor (turkey tail), Flammulina velutipes 

(winter mushroom or enokitake), Agaricus brasiliensis (royal sun mushroom), Pleurotus species (oyster mushrooms), 

Hericium erinaceus (lion’s mane), Hypsizygus marmoreus (beech mushroom), Tremella mesenterica (yellow brain 

mushroom), T. fuciformis (silver ear mushroom), Phellinus linteus (black hoof mushroom), and Inonotus obliquus 

(chaga).  

Mushrooms are rich in proteins, chitin (dietary fibers), vitamins, and minerals, low in total fat but with a high proportion 

of unsaturated fatty acids, and they have no cholesterols. As for the characteristics of taste, mushrooms serve as a 

delicious foodstuff and also as a source of food flavoring substances (because of their unique flavors). In addition to 

the volatile eight-carbon compounds, the typical mushroom flavor consists of water-soluble taste components such as 

soluble sugars, polyols, organic acids, free amino acids, and 5-nucleotides. 
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Regarding the beneficial nutritional effects of mushrooms, the following facts should be noted: 

• Mushrooms have a low energy level, which is beneficial for weight reduction. 

• Mushrooms have a not significant level of purine, which is beneficial for the diet of persons suffering from 

metabolic diseases. 

• Mushrooms have a low glucose level, and more mannitol, which is especially beneficial for diabetics. 

• Mushrooms have a very low sodium concentration, which is beneficial for the diet of persons suffering from high 

blood pressure. 

• Mushrooms have a high content of several key vitamins, which is an important orthomolecular aspect. This 

means that a significant part of the daily requirement of different essential vitamins can be covered by consuming 

mushrooms. 

• Mushrooms have a high content of potassium and phosphorus, which is an important orthomolecular aspect as 

well. 

• Finally, mushrooms have a high content of selenium, which is regarded as an excellent antioxidant. 

Most mushroom-derived preparations and substances find use not as pharmaceuticals (“real” medicines) or botanical 

drugs, but rather as a novel class of products by a variety of names: dietary supplements, mycochemicals, tonics, 

functional foods, nutraceuticals, nutriceuticals, phytochemicals, biochemopreventives, and designer foods. 

Several types of medicinal mushroom products are available on the market today. 

• Artificially cultivated fruit body powders, hot water or alcohol extracts of these fruit bodies, or the same extract 

concentrates and their mixtures. 

• Dried and pulverized preparations of the combined substrate, mycelium, and mushroom primordia after 

inoculation of semi-solid medium (usually grains). 

• Biomass or extracts from mycelia harvested from submerged liquid culture grown in a fermentation tank. 

• Naturally grown, dried, mushroom fruit bodies in the form of capsules or tablets. 

• Spores and their extracts. 

Medicinal mushroom dietary supplements belong to a class of immunomodulators known as biological response 

modifiers (BRM), or adaptogens, or immunoceuticals, which are capable of stimulating immune functions. Regular 

intake of medicinal mushroom dietary supplements may enhance the immune response of the human body, thereby 

increasing resistance to disease and, in some cases, causing regression of the disease state. 

Medicinal mushroom dietary supplements enhance the cellular immune function and stimulate immunity in the 

body generally, to help maintain the correct balance between cellular and humoral immunity. Medicinal mushroom 

polysaccharides and other compounds prevent oncogenesis, show direct antitumor activity against various 

synergetic tumors, and prevent tumor metastasis. Their activity is especially beneficial when used in conjunction 

with chemotherapy.  
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A new class of antitumor medicinal mushroom dietary supplements and drugs has been called biological response 

modifiers (BRMs). The application of biological response modifiers or immunotherapy has become the new kind of 

cancer treatment together with surgery, chemotherapy, and radiotherapy. The best known anticancer drugs are, for 

example, Krestin, Lentinan, Sonifilan, and Befungin, prepared from different species of medicinal mushrooms. The 

best implementation of medicinal mushroom dietary supplements have been in preventing and maintaining immune 

disorder or a dysfunction of the immune system diseases, including autoimmune disorders, especially for 

immunodeficient and immunodepressed patients, patients under chemotherapy or radiotherapy, different types of 

cancers, chronic blood-borne viral infection of Hepatitis B, C, and D, different type 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 patients with dementia (especially Alzheimer’s disease). 

We should not assume that mushroom-derived products can be a substitute for modern medicine. However, we can 

recognize that generally mushroom-derived products are a special category that can serve a patient better under 

certain circumstances (e.g., enhance general wellbeing) and in some situations, serve to supplement other treatments 

(e.g., as a complement to modern medicine). As mentioned in the beginning, mushrooms are used as a health food, as 

dietary supplements, and as a medicine (drugs and botanical drugs) (Chang & Wasser, 2012; Wasser, 2010, 2014).The details 

of some of medicinal and dietary advantages, including relevant mushroom species have been reported by Chang and 

Buswell (2003B). 

Concluding Remarks 

Today we face many challenges for global human welfare involving inadequate regional food supplies, diminishing 

quality of health, and ongoing environmental deterioration. We urgently need to increase our knowledge and 

technology required for fair and effective global responses. Today, progress made in the fields of mushroom biology 

and biotechnology could provide tools to help reduce the burden of these issues or at least to aid in finding some 

reasonable solutions. Mushrooms can be used as food for a healthy state; pure refined products can be used in the 

diet, as medicine for compromised health, and crude extract products mainly can be used as dietary supplements 

(nutriceuticals) for a sub-healthy state, as well as for both healthy and ill states, as shown in the above Figure 2. 

Mushrooms are environmentally very friendly. They biosynthesize their own food from agricultural crop residues, which, 

just like solar energy, is readily available and sustainable. These crop residues would otherwise cause health hazards. 

Moreover, although physical and chemical technologies may, in some cases, play important associated roles, 

mushroom production can often be applied to situations where largescale capital-intensive operations are 

inappropriate. The term mycoremediation refers specifically to the use of fungal/mushroom mycelia in bioremediation. 

The multidimensional nature of the global mushroom industry, its role in addressing critical food shortages facing 

human kind, and their production, which has a positive contribution to environmental pollutions, are to be measured. 

Furthermore, mushroom production and distribution can serve as agents for promoting equitable economic growth in 

society. 

Nevertheless, challenges remain, and concerted efforts are required in many areas, including, for example, the 

domestication of new edible and medicinal species. Due to uncontrolled gathering and wild harvesting, highly prized 

34 
 



 

edible mycorrhizal mushrooms are already rapidly diminishing, and research into devising methodologies for the 

artificial or semiartificial cultivation of wild mushrooms is now a priority. Further improvements in the production of 

existing cultivated species, including year-round cultivation of “seasonal” species and better quality control, also need 

to be addressed. Mushrooms are a unique group of fungi through which we can pilot a non-green revolution (white 

agricultural revolution) in less-developed countries and in the world at large. Mushrooms demonstrate great potential 

for generating great environmental and socio-economic impacts in human welfare on local, national, and global levels.  

(End) 
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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/ 

 

Call for Papers 

Contact information 

40 
 


