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The waste world in one place

Global waste generation Fowis ahid Global Generation
PaperCardboard 1626 % Per capita
1.9 vitiion tons G Loty OI'IE'
equal to Glass 378 %
generates annually
25% of the shipments Organic matter 45.34 % waste equal to
traded in 2011 s 3-4 times his weight




www.atlas d-waste.com Waste Generation Per Capita (kg/yr)



www.atlas.d-waste.com Recycling Rate (%)



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
guantity 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










COMPOSTING

e 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/




"MESSIEURS, C’EST LES MICROBES QUE AURONT LE DERNIER MOT”

LOUIS PASTEUR




MASS DOUBLING TIMES - TABLE 111

Organism

Bacteria and yeast
Mold and algae

Grass and some plants
Chickens

Pigs

Cattle

People

Time for One
Mass Doubling

10-120 Min
2-6 h
1-2 wk
2-4 wk
4-6 wk
1-2 mo
0.2-0.5yr
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ADVANTAGE‘OF'SCP OVER CONVENTIONAL PROTEIN

. PRODUCTIVITY

. INDEPENDENT OF LAND -AND CLIMATE
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SCP as Meat Substitute

ProteiN....ceeeeeeeeveennennen 50%

- | SRR 13%

S o T 25%
Minerals............... great spectrum
Vitamins............... Full B complex
Nucleic Acids ........ <15%



Fig. 7.11 Mycoprotein before pro-
cessing. Left “beef”, right “chicken”.



Fig. 7.12 First trial meals with
“refined” mycoprotein.






Fig. 7.13 Quorn products made of
Fusarium: meatballs and sausages
without meat.



SUGAR PRODUCTION BY-PRODUCTS

« Molasses Animal feed
(cane & sugar beet) e (C source mm Fermentation

e (Citric acid, L-Lysine, L-glutamate
« Bagasse e Fuel (pentosans) furfurals
e Beetpulp e Anmmal feed

e Ferulic acid vanillin

e Arabman

« Biomass e Lthanol
e Acetic acid (Ca, Mg, Acetate)
e n-Butanol

e Acetone, Glycerol, Citric acid,
Polylactate (PLLA)



I AgroVanillin :

enzymatlc step
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‘Pz rziazls Fanulicacid

FAIR2-CTG5-1099: Enzymatic step in the production of natural
vanillin from agricultural by-products

“re AgroVanillin : bioconversion step

Farulic zicid _ Yarifin
Pycnoporus cinnabarinus

FAIR2-C'T95-1099: Bioconversion step in the production of natural
vanillin from agricultural by-products
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" Table 1. Chemical compositions (% dry matter) of un-
fermented and fermented sugar-beet pulp (USBF and FSBF)

USBP FSBP
Moisture 7-00 £ 0-20 701 £0-20
Crude protein (N % 6-25] 9-60 £ 0-20 19-50 £ 0-30
Fat® 1-60 £0-30 2:30+0-10
Crude fiber® 23-35+x 020 18-04 =020
Cellulose® 24:-80 + 0-40) 18-40 £0-10
Hemicellulose® 27-90 £ 0-30 1290 +0-30
Lignin® 260+ 020 3-50 =030
Ash® 3-50x0-20 324 £ 0-30

2Soxhlet, in AOAC (1984).

bWeede, in AOAC {1984).
“Van-Soest (1970).



Body weight gain (g)

o ] £ 58 - ¢ . W B WO

" Control (C) A4 15% (A1) = 30%(A2)

Fig. 2. Body weight gain of SWR mice on diets containing
15% and 30% fermented sugar-beet pulp plus control. W,
Diet C (control); A , diet A1 (15%); @, diet A2 (30%).



Small Rurmninant
Research

Small Ruminant Research 27 (1998) 55-61

Protein enhancement of sugar beet pulp by fermentation and
estimation of protein degradability in the rumen of sheep

D. Iconomou *, K. Kandylis °, C. Israilides >*, P. Nikokyris °

* National Agricultural Research Foundation (NAGREF), Institute of Technology of Agricultural Products,
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FAIR4-CT96-3039; Olives (left) and a traditional olive oil mill (right)
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Peels & Rugs }

Pulp

Seeds
Citrus molasses —

Colourings

Pectin

Cattle feed (dried)
Essential oils

Animal Feed (SSF)
Citrus flavonoids
Fermentation products
Natural clouding agents



Table 1: Chemical composition” % of dry matter (DM) of unfermented (CP) and
fermented citrus pulp ['FECP'] with the fungi T. reesei and T. viride in solid-state

fermentation (35F) on bioclimatic chamber for 7 days of culture.

Component %DM CP FECP

Dry matter 90.440.28 91.0+ 0.25
Crude Protein (Cr.Prot): Nx6.25 6.78 £ 0.26 21.90=0.15
Fat 3.01+£0.23 1.34 = 0.18
Crude Fibre (CF) 14.75 + 1.08 12.19 + 0.40
NDF 36.54x1.55 24,35+ 0.85
ADF 30.98 £ 0.29 23.80 = 0.80
Cellulose 2434+ 1.26 17.50+ 0.90
Hemicelluloses 5.56 £ 0.29 0.54 £ 0.10

Lignin 6.26 = 1.48 5.95+ 0.10

Ash 0.38 +0.26 0.45= 0.50



Feeds of rations’ mutrient of sheep.,










COMPOSITION OF TYPICAL WASTE
5 1

>

Figure 3: 1. fats: 10%; 2. fibers — polysaccharides 50%; 3. Lycopene and p-carotene 0,3%; 4. water
22%; 5. proteins 18%



Walker’s Crisps



0.36 t

Peels
(40%d.m.)
Potatoes Potato’s
1t > . products> 0.6t
Production
Fresh
3.9t Wl;etsér > pI'OCCSS Starch 0.21 t
(40%d.m.)

!

Wastewater

2.74 t




POTATO INDUSTRY WASTES

PEELS (15-40%) STARCH

a) Animal Feed a) Food grade starch

b) Ethanol b) High value compounds by
c) Compost fermentation (e.g. Pullulan)

d) Energy (Pyrolysis)
e) Biogas

f) Antioxidants

g) Solanin
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(Glucose)

O—CO@ |

(Maltotriose)

(Isopanose)

O — Glucose residue

. — Glucose with reducing end
O_O — a 1-4 glucosidic linkage
;I; — a 1-6 glucosidic linkage

(Panose)

G - Glucoamylase
Isd . Isopullulanase
Neo - Neopullulanase

P - Pullulanase






2. Character—printed Pullulan
film

3. Same as above 2,
character—printed Pullulan
film 15 inserted In a fancy
candy



8. Seasoning (pepper)
incorporated Pullulan film
is used to wrap the ham

11. Table sugar wrapped
with edible Pullulan film




‘AIR-CT96-1020. Harmonization of safetv criteria of minimally nrocacead Faads



VR-CT96-1184. Conversion of environmentally unfriendly onion waste nto food
redients



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
gualities



http://www.probiotics-help.com/inulin-fiber.html
http://www.probiotics-help.com/prebiotics.html
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Figure 5. Alternative Products fram Salvage of Cellulosic Wastes



o sTRAw UTILIZATION (method)

1 D1rect Uses - - | |
 FUel; Mideh, Fert111zer, 5011 Cond1t1oner, EtC

2. Mechan1ca1 Convers1on . - -
| Dens1f1cat1on, Pu1p1ng, Def1br1z1ng, Cub1ng,_PeP1et1ng,
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.<Sugar, A]coho] Furfura] Xy11t01,,etc
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~ SHORTCOMINGS OF STRAW AS ANIMAL FEED

. 1 DIGESTIBILITY
2. PROTEIN .

3 PATLATABILITY
4. BULKINESS












Table 12. Protein content of straw treated various ways.

_Trgatment : : o P i | Protgin (mg)' l(z_dry weightj
- Plain straw SO | _ | 2.54 ': | 3.3
.-HC1/H3PO4 treated and fermented. S .-4.60 | o ,6‘1

HCl/H3-P04 treated and ammoniated | 2,62 B 3.5
HCl/H3P04'treated, not ammonia;ed ' - L4 ML E 1
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AIATPOOAPMAKEYTIKA



Fig. 1 Three mushrooms from which the antitumour polysaccharide agents
have been developed in Japan and China. A: Krestin (PSK) from Trametes
versicolor (mycelium); B: Lentinan from Lentinus edodes (fruit body); and C.
Schizophyllan from Schizophyllum commune (medium product) (Mizuno,
1999).




Fig. 10 Trametes versicolor growing naturally on fallen timber






http://upload.wikimedia.org/wikipedia/en/5/5d/Stumpfungus.jpg
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IV Fungal beta glucans: lentinans
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SHIFTAKER

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















Fig. 2a Lentinus edodes growing naturally on fallen timber
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LENTINAN

Lentinan-an extract of the shiitake Mushroom is
approved as an anti-cancer drug in Japan
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Figure 1: Primary Structure: {1 =06 {1 = 3)-2-D-
glucan®



ANTITUMORACTIVITY OF LENTINAN
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