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SOLID WASTE AND ITS 
MANAGEMENT 

It is defined as:
“Non-liquid, non-soluble materials ranging from 

municipal garbage to industrial wastes that contain 
complex and sometimes hazardous substances” 



Source of Solid Wastes
• Mining waste consist mainly of rock and soil 

overburden from mining operations – an earth 
moving project

• Agricultural wastes are typically organic residuals –
biodegradable and recyclable

• Industrial wastes are widely varied – have the 
potential of being hazardous

• Municipal solid wastes (MSW) vary greatly in 
quantity and composition

• We will focus on the management of Agricultural 
wastes 



The global issue of food waste
• Worldwide about one-third of all food 

produced – equivalent to 1.3 billion tonnes –
gets lost or wasted in the food production and 
consumption systems, source: FAO
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COMPOSTING

• Composting, often described as nature’s way 
of recycling, is the biological process of 
breaking up of organic waste such as food 
waste, manure, leaves, grass trimmings, paper, 
worms, and coffee grounds, etc., into an 
extremely useful humus-like substance by 
various micro-organisms including bacteria, 
fungi and actinomycetes in the presence of 
oxygen.

http://www.benefits-of-recycling.com/howdoescompostingwork/
http://www.benefits-of-recycling.com/whatisrecycling/
http://www.benefits-of-recycling.com/foodwastecomposting/
http://www.benefits-of-recycling.com/foodwastecomposting/
http://www.benefits-of-recycling.com/compostingmanure/
http://www.benefits-of-recycling.com/compostingleaves/
http://www.benefits-of-recycling.com/compostinggrass/
http://www.benefits-of-recycling.com/compostingpaper/
http://www.benefits-of-recycling.com/wormcomposting/
http://www.benefits-of-recycling.com/compostingcoffeegrounds/
















SCP as Meat Substitute

• Protein…………………….50%
• Fat…………………………13%
• Fiber……………………….25%
• Minerals……………great spectrum
• Vitamins……………Full B complex
• Nucleic Acids ……..< 15%











SUGAR PRODUCTION BY-PRODUCTS

• Molasses
(cane & sugar beet)   

• Bagasse       

• Beet pulp

• Biomass

• Animal feed

• C source in Fermentation

• Citric acid, L-Lysine, L-glutamate

• Fuel (pentosans)            furfurals

• Animal feed

• Ferulic acid                vanillin

• Arabinan

• Ethanol

• Acetic acid (Ca, Mg, Acetate)

• n-Butanol

• Acetone, Glycerol, Citric acid, 
Polylactate (PLA) 





























1st Year

0% 10% 25% 50% 75% 100%





3rd Year

0% 10% 25% 50% 75% 100%



4th Year

0% 10% 25% 50% 75%





CITRUS FRUITS BY-PRODUCTS

• Peels & Rugs                 Pectin
Cattle feed (dried)
Essential oils 

• Pulp                                Animal Feed (SSF)
• Seeds                             Citrus flavonoids 
• Citrus molasses            Fermentation products
• Colourings                     Natural clouding agents                                          













Walker’s Crisps





POTATO INDUSTRY WASTES

PEELS (15-40%)
a) Animal Feed
b) Ethanol
c) Compost
d) Energy (Pyrolysis)
e) Biogas
f) Antioxidants
g) Solanin

STARCH

a) Food grade starch
b) High value compounds by 

fermentation (e.g. Pullulan) 



















FRUCTOOLIGOSACCHARIDES

• What is a Fructooligosaccharide?
• A fructooligosaccharide (also written fructo-

oligosaccharide) is a carbohydrate, which is 
made out of a short chain of fructose molecules. 
It is also classed as an oligosaccharide; oligo
meaning few and saccharide, sugar. 
Fructooligosaccharides are also sometimes 
called oligofructose. Often the term is 
abbreviated to the letters FOS. 

• Together with inulin fiber, fructooligosaccharides 
are probably most recognized for their prebiotic 
qualities

http://www.probiotics-help.com/inulin-fiber.html
http://www.probiotics-help.com/prebiotics.html








































ΔΙΑΤΡΟΦΑΡΜΑΚΕΥΤΙΚΑ

NUTRACEUTICALS,
Functional Foods







http://upload.wikimedia.org/wikipedia/en/5/5d/Stumpfungus.jpg




IV  Fungal beta glucans: lentinans

Lentinan-an extract of the shiitake Mushroom is 
approved as an anti-cancer drug in Japan

















Lentinan-an extract of the shiitake Mushroom is 
approved as an anti-cancer drug in Japan

LENTINAN



ANTITUMOR ACTIVITY OF LENTINAN

Tumor

Tumor antigen peptide

Macrophages

Activated
Macrophages

1. Potentiation and 
activation of macrophages

IL-12

2. Increase of macrophage, 
production of cytokines  
IL-1, TNF-α, IL-12 etc.

Th0

3. Induction of  
T-helper cells to 
proliferate and 
differentiate

Th2

Th1

INF-γ
Increase of 
macrophage activity to 
INF-γ stimulation

Complement C3

C3a

C3b

9. Activation 
complement

Tumor
10. Lead the cancer 
to apoptosis

IL-2

4. Regulation of the 
Th1 / Th2 balance

NK CTL LAK

6. Proliferation and 
stimulation of CTL, 
LAC & NK cells

8. Increase cytotoxic activity 
of CTL, LAK to tumor cells

7. Increase of 
NK activities

5. Restoration of the 
suppressed activity of 
T-helper cells to produce 
IL-2, INF-γ, TNF-β

TNF-β

IL-6 IL-10
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THANK YOU
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