
Fungi-Based Proteins: The future towards 
reduced carbon footprint  

المستقبل نحو تقليل البصمة الكربونية: ةالفطريالبروتينات   

Assoc.  Prof.  Amira Muhammad Galal Darwish 
 

 
Food Technology Department 

Arid Lands Cultivation Research Institute (ALCRI) 

City of Scientific Research and Technological Applications (SRTA-City) 

 amiragdarwish@yahoo.com 

adarwish@srtacity.sci.eg 

 

mailto:amiragdarwish@yahoo.com
mailto:adarwish@srtacity.sci.eg


ADEQUATE NUTRITION  
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The measure for hunger compiled by FAO, defined as 
undernourishment  
refers to the proportion of the population whose dietary 
energy consumption is less than a pre-determined threshold or 
suffering from food deprivation. 
 
This threshold is country specific and is measured in terms of 
the number of kilocalories required to conduct sedentary or 
light activities.  



WHAT IS PROTEIN? 

2
5

/0
5

/2
0

2
2

 
am

ir
ag

d
ar

w
is

h
@

ya
h

o
o

.c
o

m
 

3 



2
5

/0
5

/2
0

2
2

 
am

ir
ag

d
ar

w
is

h
@

ya
h

o
o

.c
o

m
 

4 



2
5

/0
5

/2
0

2
2

 
am

ir
ag

d
ar

w
is

h
@

ya
h

o
o

.c
o

m
 

5 

FUNCTION OF ESSENTIAL AMINO ACIDS 
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FUNCTION OF ESSENTIAL AMINO ACIDS 
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FUNCTION OF ESSENTIAL AMINO ACIDS 



Unfortunately, deterioration in Food security and nutrition 
happened in many countries during the last 2 decades 
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HUNGER MAP 2022 
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SAVE OUR PLANET 
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Ministry of Agriculture, Forestry 
and Fisheries of Japan reported 
that global demand for meat is 

on the rise; demand for meat, 
i.e. total of beef,  pork, and 
poultry, which was 189.46 
million tons in 1995, is 
forecasted to expand to 339.52 
million tons by 2025. 



CARBON FOOTPRINT 

2
5

/0
5

/2
0

2
2

 
am

ir
ag

d
ar

w
is

h
@

ya
h

o
o

.c
o

m
 

11 



CARBON FOOTPRINT 
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CARBON FOOTPRINT 
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CHANGING CONSUMPTION PATTERNS  
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Changing consumption patterns can improve the environment  

The SDGs 
(2015) by 
the United 
Nations 
and are 
intended to 
be 
achieved 
by 2030. 



FUNGI-BASED PROTEIN SOLUTIONS  
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Increased demand to food and changes in climates due to 
greenhouse effect have led to a trend toward alternative sources 
for production of protein such as microbial production 
e.g. mycoprotein with numerous benefits including  
time, energy and cost savings and environmental sustainability. 
 
 Recently, all characteristics of mycoprotein as meat alternatives 
including sensory, environmental, economic and marketing, 
health and safety aspects are studied  
Production of mycoprotein does not result in changes in climates, 
increases in greenhouse gas emissions, degradations of lands or 
pollution of freshwater resources. 



FUNGI-BASED PROTEIN SOLUTIONS  
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Why mycoprotein can be ideal to make a variety of substitute meat products? 

Fungal-derived mycoproteins are gaining in popularity due to 
their healthy nutritional profile, ability to be produced at low 
cost, environmental benefits and resilience to landscape 
limitations such as flood or drought 
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FUNGI-BASED PROTEIN SOLUTIONS  



FUNGI-BASED PROTEIN SOLUTIONS  
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NUTRITION FACTS 
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*Per cent Daily Values are based on a 2,000 calorie diet. Your daily values may be higher or lower 
depending on your calorie needs. 

Researchers compared milk protein with mycoprotein  and found “equivalent” 
bioavailability. 



NUTRITION FACTS 
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• Choline It is neither a vitamin nor a mineral grouped with 
the vitamin B complex due to its similarities 

• Choline is required to produce acetylcholine, a 
neurotransmitter that plays an important role in regulating 
memory, mood and intelligence . It's also needed for the 
process that synthesizes DNA, which is important for brain 
function and development 



NUTRITION FACTS 
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NUTRITION FACTS 
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NUTRITION FACTS 
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SINGLE CELL PROTEIN (SCP) 
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Single cell protein (SCP) 
  
 Is a protein produced in microbial and algal cells, is 

an option with potential.  
 Recent interest in SCP has focused on the 

valorization of side streams by using 
microorganisms to improve their protein content 

 Researchers compared milk protein with 
mycoprotein  and found “equivalent” 
bioavailability. 

 Increased use of mixed populations, rather than 
pure strains in the production of SCP.  

 The use of methane as a carbon source for SCP is 
reaching commercial scales  



SINGLE CELL PROTEIN (SCP) 
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SINGLE CELL PROTEIN (SCP) 
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CARBON FOOTPRINT 
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27 Nationally determined contributions (NDCs) are at the heart of the Paris Agreement and the achievement 
of these long-term goals. NDCs embody efforts by each country to reduce national emissions and adapt to 
the impacts of climate change.  



SINGLE CELL PROTEIN (SCP) 
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28 Mycoprotein (2016) 
Steaks made from  

Fusarium venenatum 



NUTRITIONAL AND SAFETY ANALYSES OF SCP 
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Food safety considerations 
 Natural contaminants 
 Including fungal toxins (mycotoxins) 
 Liquid chromatography-mass spectrometry (LC-MS) 
 High performance liquid chromatography (HPLC) 
 Allergens 
  Heavy metals such as lead (pb), cadmium (cd), arsenic (as) and mercury (hg) 

 

Nutritional values 
Nutrients content (Protein, fat, carbohydrates, moisture, ash) 
Fatty acid profile 
Amino acid profile 
Minerals 



SAFETY CONSIDERATIONS OF SCP 
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 QuornTM mycoprotein underwent extensive testing for the presence of 
mycotoxins or other toxic compounds before being approved for human 
consumption 

 The particular strain of F. venenatum does not produce mycotoxins under 
production conditions, but the process is still monitored to ensure none are 
present.  

 The initial safety testing for QuornTM mycoprotein involved 16 years,  
 Many more years required to gain approval for sale outside the UK  
 Yarrowia lipolytica is another fungus whose safety has been extensively 

assessed 
 Demonstrating that it would be safe to use in a variety of food applications 
 Commercial production of SCP is limited due to operating costs, and to the 

cost of nutritional and toxicological assessments 



CLEAN LABEL SOLUTIONS 
Clean label is a consumer driven 
movement, demanding a return to real 
food &transparency through authenticity. 
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 Functionality: Function as the same 
replaced ingredient. 

Cost: Affordable 
Availability: of certified ingredients 
Consumer friendly 
 Food safety concerns 
Tractability: Easy for ongoing 

monitoring 
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Highlighted RECOMMENDATIONS  
According to Paris Agreement 2015, Nationally determined 
contributions (NDCs) embody efforts by each country to 
reduce national emissions and adapt to the impacts of 
climate change.   
Especially in food systems activities that is responsible for 
abut 37% of total emissions 

National and International initiatives spreading  
awareness and changing consumption patterns, 
adequate nutrition and  least food waste on either 
on household or food producers levels. 

Establishment of unified international legalizations 
for safe production and global trade.  
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Highlighted RECOMMENDATIONS  

https://www.frontiersin.org/research-topics/37178/sports-nutrition-and-
sustainability-steps-towards-a-healthier-planet  
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AS FUNGI 
CAN SURVIVE 
CLIMATE 
CHANGE 

THEY ALSO 

CAN SERVE IN 
SUSTAINABLE 
SOLUTIONS 
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