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| Tt etvan Protexyvoroyia;

Biotechnology is defined as the application of science and technology
to living organisms as well as parts, products and models thereof, to
alter living or non-living materials for the production of knowledge,

goods and services @
//

OECD

Biotechnology is any technological application that uses biological
systems, living organisms or derivatives thereof, to make or modify
products or processes for specific uses CBD, 1992
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Aglpopikny avamtodn

»1980, etocaywyn Tov OpPov
sustainable development

IJUCN

»1987, Brundtland Report

“ Sustainable development is development that meets the needs of

the present without compromising the ability of future generations
to meet their own needs. It contains within it two key concepts:
The concept of 'meeds', in particular, the essential needs of the
world's poor, to which overriding priority should be given; and
The idea of limitations imposed by the state of technology and social
organization on the environment's ability to meet present and future
needs”

World Commission on Environment and Development,
Our Common Future (1987)



Aglpopikny avamtodn

»1992, Rio de Janeiro Earth Summit

v'Convention on Biological Diversity (CBD) Convention on

Biological Diversity
the conservation of biological diversity

the sustainable use of its components
-the fair and equitable sharing of benefits arising from genetic resources

v'Rio Declaration on Environment and Development
27 principals

“...socially inclusive and environmentally sustainable economic growth”

2:0v0eon HePPANNOVTOG 1€ AELPOPLA, OIKOVOHLKT] KAl KOWVAOVIKL EDPAPELT



Aglpopikny avamtodn

»2000, Cartagena Protocol on Biosafety

The Cartagena Protocol on Biosafety to the Convention on Biological
Diversity is an international agreement which aims to ensure the safe
handling, transport and use of living modified organisms (LMOs)
resulting from modern biotechnology that may have adverse effects on
biological diversity, taking also into account risks to human health.

»2010, Nagoya Protocol; Aichi Biodiversity Targets

Strategic Plan for Biodiversity 2011-2020 and the
The Nagoya Protocol on Access ichEE

to Genetic Resources and the Fair Live in harmony with nature
W SharinsCEBCNON AICHI TARGETS= 20 TARGETS, 5 SECTIONS
Arising from their Utilization to s

the Convention on Biological -
Diversity is an international
agreement which aims at sharing
the benefits arising from the
utilization of genetic resources in
a fair and equitable way.

Reduce the direct pressure
on biodiversity and promote

biodiversity by safeguarding
ecosystems, species and genetic |
diversity

Enhance implementation through
participatory planning, knowledge
management and capacity building

Enhance the benefits to all
from biodiversity and
ecosystem services




Aglpopikny avamtodn }

RIO+20
»2012, Rio de Janeiro Earth Summit @ Cogerense an
Sustainable

Development

»2015, The 2030 Agenda for Sustainable Development
(17 SDG's)
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Bioowovopia

«Broowovoptia amotedet ) Paocifopevi) Ot yVOOn KAt XPron
Prodoyikav nopwv, napaywyr xat owabeon Prompoioviav, aAAd Kat
OlEPYAOl®V KAl LINPEOI®V O OAODG TOVG OLKOVOHMIKOUG TOHELS OTO
IIALO010 €VOG AELPOPIKOD OUKOVOHIKOD OLOTI|HATOG»

Bio-economy Council
(Bioeconomy -Biobased Economy)

BloAoyikot mopot
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KoxAwr) Owovopta
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lBlOTaxvo)\oyia l Agipopia

A SUSTAINABLE AND CIRCULAR BIOECONOMY FOR EUROPE
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DEVELOPMENT /St et

GLALS
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through a solid global ~ Foster peaceful, just and
partnership inclusive societies
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Xpopata roteyvoloyiag
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BIOTECHNOLOGY

Red Medicine and human health
White Industrial processes involving microorganisms

Green Processes improving agriculture

Blue Marine biotechnology

Yellow  Food and nutrition /insects

Grey Envirnomental biotechnology

Gold Bioinformatics, computer science /bionanotechnology
Brown Biotechnology of dessert and dry regions

Violet Law, ethics, philosophy  [ntellectual property

Dark Bioterrorism, biological warfare

https:/ / steemit.com/steemstem/ @jepper/ all-the-colors-of-biotechnology
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«Alatopeaxn)»
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Red Biotechnology

Toviowa

dappaxa nucleotides

Chemical ‘\
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l cells M
Personalized medicine MIDRAND
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Avtioopata  protein
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https:/ /w

Marine living
resources

.:.
Il

Biotechnology
Toolbox

* Biodiscovery

* Molecular biology
* Biochemistry

* Nanotechnology

* Bioinformatics

m\:s/_-

Services

o<
S

Products

* Ecosystem
management

* Basic research

* Bioremediation

* Drugs

* Biofuels

* Electricity

* Food

* Enzymes

* Compounds

* DNA blueprints




Marine biotechnology securing environmental health

Examples

Marine derived antifouling strategies

Marine habitat restoration
Bioremediation of marine ecosystems
Biosensing

Biostimulation

Bioaugmentation

Important marine sources and research areas

Research area Marine source / Aims

Development of innovative methods
To increase aquaculture production
Zero waste recirculation systems

Algae, invertepfrates,

Food fish

Biofuel production
Eneryy /Al gae Biorefineries

Health /';Lg;?rzzﬁ?sg;; To find novel bioactives
A

Biosensing technologies for marine
Environment Marine organisms | environment monitors

Non-toxic antifouling technology

Industrial Al Production of marine biopolymers for
products & food, cosmetics, and health

s [Springer Handbook of Marine Biotechnology]

https:/ /www.slideshare.net/niranjanamenonl /blue-biotechnology-72049260
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Bloxavowa (oypa,
OTePEd, aepLa)

@DTOSgDYi’aVOI] I;t'e;tzﬁ:sit’i;;:butes 7.100 MtCOze/year or 14.5% of total global

Z®1K1) TAPAYDYT) .

70% of adricultural land

14.5%

T oftotal GHG |7
emissions

Big Facts db =z O

ccafs.cgiarorg/bigiacts CGIAR  Food Security ~ CCAFS

['eveTikn) pnyaviki) uT®Vv-0layovidlaxka

BrogAeyyog (Proxtova)-
BlroAutaopata

Rhizobium Azotobacter  Azospirillum

T g L e .
Azolla Cyanobacteria AM fungi


http://www.worldwatch.org/peak-meat-production-strains-land-and-water-resources-1

[ Ipaowvn Proteyvoloyia

Bloevepyela
Tackle food -'- (DDTOEEJDY]'C[VOH
: Plants for
security
issues : :
QUTIKI) IAPAYDVT)
Reduce the
environment
al footprint . '
o st ZwLs wogpsi

Kal\igpyeta guTikoo 10Too in vitro

Environmental footprints are
quantitative measures showing v - - v
the AppHOR i Honlo T e FEVSTIKI] PN XAVIKI] POTOV 61C[YOV161C[1(C[
resources by humans
(Hoekstra, 2008).

BrogAeyyog (Pro-... xtova)-BlioAummaopata

EmAoy1) TOAAIAaolaoTiKov DAKOD e HOPLaKoDg OelKTES




OwKoAOY1KO arotonepd

OwoAloyiko anotvniopa (ecological footprint), Reese 1992

The ecological footprint measures humartdemand on nature, ie., the quantity
of nature it takes to support people or an econopmy. It tracks this demand
through an ecological accounting system. The accofints contrast the biologically
productive area people use for their consumptiopt to the biologically productive
area available within a region or the world (Piocapacity, the productive area
that can regenerate what people demand froyh nature). In short, it is a measure
of human impact on Hearth’s ecosystem /and reveals the dependence of the
human economy on natural capital.

The consumption of biomass, energy, building material, water and
other resources are converted into a normalized measure of land (gha)

AteBvr) extapila (global hectare, gha)
Extapt0=10.000p?=10 otpépparta

depovoa Broikavotnta (biocapacity)



OwKOoAOY1KO anotonopa

Z" .
P®" Global Footprint Network Q

"\ Advancing the Science of Sustainability ~ OURWORK TOOLS & RESOURCES  ABOUTUS  NEWS

Ecological Footprint

The Ecological Footprint is the only metric that measures how much nature we
have and how much nature we use. The Footprint helps:

COUNTRIES LOCAL LEADERS INDIVIDUALS
improve sustainability optimize public project understand their impact
and well-being investments on the planet

dTOPO, OPACTNPLOTNTd, IEPLOXT, XWP, HAYKOOULA

ESaptnon Owovopiag amo 1o Poowko Kepalato=Broloyikoog [Topovg

ZNPAVTIKOTITA Y1d EKTIPINOT) AELPOPLKI|G AVAIITUSHG

AvBpwrioyevr)g erridpaocn oto neptPariov

(anthropogenic impact on the environment)



| OwoAOY1KO anoTonOpda

Av (ovoape @G ...

Africa

M Middle East/Central Asia

M Asia-Pacific

M South America

B Central America/Caribbean
North America

...1100¢¢ y1 Oa ypetalovtav?

Global Footprint Networ
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OwoAoy1KO eNetppa Owoloyko anobepa

PEPOLOA PLOTKAVOTNTA - OUKOAOYIKO AIIOTOIIOHA

lobal Footprint Networ

1@!] Advancing the Science of Sustainability

2012 1,73 gha/person -2, 84 gha/person

Owoloyiko eNNetppa -1,1 gha/person

65% TIePLO00TEPT] KATAVAAGDOT A0 HAPAYDYI)



l OwoAoy1KO eEANAeppa l Owoloyiko amnobepa

oo,

ECOLOGICAL DEFICIT/RESERVE BIOCAPACITY CREDITORS

BIOCAPACITY GREATER THAN FOOTPRINT

BIOCAPACITY DEBETORS
) . , L FOOTPRINT GREATER THAN BIOCAPACITY
An ecological deficit occurs when the Ecological Footprint of a

population excesds the biocapacity of the area available to that

population. A national ecological deficit means that the nation is

importing biocapacity through trade, liquidating national ecological . . . . . .
assets or emitting carbon dioxide waste into the atmosphers. An

scological reserves exizsts when the biocepacity of 2 region exceeds

s ! o 5w : sE0s =150% 100% - 50% -100% 50% - 0% =150% 100% - 50% - 100% 50% - 0%
tz population's Ecological Footprint. 150% 150%




OwoAoy1Ko eEANAetppa
. GREECE (2017)

COUNTRIES WITH BIOCAPACITY RESERVE
PERCENTAGE THAT BIOCAPACITY EXCEEDS ECOLOGICAL FOOTPRINT

French Guiana

Suriname
Guyana
Gabon
Congo

Uruguay

Central African Republic

Bolivia
Brazil

Paraguay

@

Biocapacity
per person

1.4

Ecological Footprint and
Biocapacity

From 1561 to 2017

Ecological
Footprint per
person

Biocapacity per
person

Learn More

OwoAoyko anobepa

GDP PER PERSON POPULATION
$23,053 11,159,800
Ecological Footprint ® BIOCAPACITY ®

per person RESERVE(+)/DEFICIT(-)

—
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Data Sewrces: National Footprint and Biocapadty Accounts 2021 edition (Data Year 2017);
GDP, World Development Indicators, The World Bank 2020; Population, U.N. Food and

COUNTRIES WITH BIOCAPACITY DEFICIT
PERCENTAGE THAT ECOLOGICAL FOOTPRINT EXCEEDS BIOCAPACITY

United Kingdom
Jamaica
Cabo Verde
South Africa

Dortiuga

Greece
Ei Saivador
Djibouti

Comoros

Global FooTprmt Network

Sustainability

Sri Lanka
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AgvKr) Proteyvoloyia

AwAoTp1o BrodtoAotripro
Fossil resources Biomass
Petrochemistry Biotechnology
Biobased
Monomers building blocks

: 1 |

Chemical Chemical
Industry Industry

Products Biobased
Products

www.boku.ac.at/bioconversion.html
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BIOMASS

%

&
i

BlroowAomplo
Separation Examples
Technol
e ﬁugr FUELS Ethanol, Biodiesel
/ Acetone, Butanol, .
SOLVENTS
r—‘j E:::::? |_ Tetrahydrofuran
> BULK Succinic Acid
- A
L I:::' CHEMICALS Sucrose
- - .
| © — Starch
O [:: l FIBERS Cellulosic fibers
o % FINE Isosorbides,
“VE— \ CHEMICALS | Loctic acid esters
ﬁ OILS Corn oil or
: triglycerides

(Bio) Catalytic

Conversion
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Polyols

Polyacids
Monomers

Polyesters
Alkyd Resins

Polyurethanes
Epoxy Resins
Acrylic resins

Biological Feedstock

Basic raw materials

Biotechnological
and/or
Conventional Processes

Coating Resins

Oil crops

Vegetable oils

Polyols
Fatty Acids

Polyurethanes
Alkyd Resins

Polyamides
Epoxy Esters




AgvKn) Protexvoloyia

Impact of white
biotechnology

Increased process
efficiency

Renewable feed-
stock

IMPACT ON ENVIRONMENT — DECREASING THE FOOTPRINT

Reduction of

*Greenhouse gas emissions
*Emissions to water
*Emissions to air
*Resource usage

Riese, 2009




AgvKn) Protexvoloyia

IMPACT ON ECONOMY - CHEMICAL INDUSTRY

Impact of white McKinsey estimate of annual added
biotechnolo gy value by the global chemical industi

Cost reduction S oS 11 -22 I-""I
* Raw materials -
* Process coss —. | 12 E
* Investments o |
1|

Additional revenues

* Newproduds

* Value-added processes

Source: Mdiinsey

Riese, 2009




AgvKn) Protexvoloyia

IMPACT ON SOCIETY

Impact of white
biotech nology

Employment mufp * Create new jobs

M ==y +New technologies to meet future challenges

Responsibility =P+ Save valuable resources for future generations |'

L~ -

Riese, 2009




BASF:fungus Eremothecium gossipii

' ' ADM: fungus Candida famalta
AEDKT] BIOTEXVO}\OYIC[ DSM: Bacillus subtilis gen. eng.

CASE STUDY: VITAMIN B2

Life cycle assessment of Vitamin B2

Env irguﬁenml and economic

Traditional proce ss

Biote ch
8-step chemical synthe s

Traditional

Higher

Biotechnological process [ BASF

1-step fementation process

Source: BASF, Oekolnstiute

Riese, 2009|




AgvKn) Protexvoloyia

CASE STUDY: ANTIBIOTIC CEPHALEXIN

Traditional process

10-ste p (bio }chemical synthesis Environmental
Savings
* Materials used
* Energy
' consum ption

Economic

D&M Lga

Biotechnological process Varable cost reduction

Combination of a fermentation and an

enzymatic reaction

Source: DSM, Oeko Insftute

Riese, 2009




AgvKn) Protexvoloyia

CASE STUDY: TEXTILE ENZYMES

Traditional process

Treatment with hot alkaline solution

@

Biotechnological process Ly

T

Use of scouring enzyme in water

Source: Now zynes, Oeko Insfite

Environmental

Savings

* Pimary energy
demand

* Emisions
fo water

Economic

Costreduction

Riese, 2009]




AgvKn) Protexvoloyia

Traditional process

* Polymers from oil

.t

Biotechnological process

N atureWorks™ |1t/ Cargil Dow
’ * Bio-degradable polymer
E‘ made from corn

[.1.

Sorona® @1 PINT
» Polymer based on
dextrose from corn

Source: Cargill Dow, Du Pont

CASE STUDY: BIO-BASED POLYMERS

|
|Envirunmenta|
Average reduction of fossil inputs

Economic

* Cumently competitive in niche
app ications

* Future comp etitiveness highly
dependent on feedstock costs

Riese, 2009




AgvKn) Protexvoloyia

CASE STUDY: BULK CHEMICALS

Traditional process

Environmental

Fossil resources Reduction of CO, emissions
relative to traditional counterparts

Ethanol -108%

Production of Ethylene
"'-"' * Fuel

Biotechnological process

. Economic
* Chemicals

Renewablke biomass * Ethylene not viablke today

* Breakthroughs n biomass
conversion required

* Global waste bio-mass sufficient
for up to 40% of all bulk chemicals

Source: Oe ko Insiute, McKinssy

Riese, 2009




AgvKn) Protexvoloyia

030518_DUS_he_0419138018

Bio-based chemical products offer advantages for the carbon footprint

and other environmental criteria

* Reduced environmental impact of bio-based

) X products has resulted in a surge of industrial

— Reduced GHG footprint compared to fossil-

@ based feedstocks
100 — Reduced energy consumption during
a0 l production processes (e.g., through use of
enzymes)
-90% i -90% — Reduced environmental impact ("green”

solvents, reduced water consumption,
degradable by-products, etc.)

10 10 — Renewable raw materials
| L | » True benefits remain to be assessed for each
Crude- Com Sugar LC individual compound, depending on
based ethanol cane ethanol — Type of raw material (e.g., sugar cane vs.
gasoline ethanol com)
LignoCellulosic ethanol | | — Origin of raw material (e.g., production on

agricultural land vs. deforestation)
— Agricultural techniques (e.g., fertilization,
imigation, use of pesticides)

* Conventional view excluding land use changes .
Source: McKinsey analysis Rlese, 20@9
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OVERVIEW CASE STUDIES

Economic
Case studies Environmental impact” impact’
Energy Raw materials CO, Production
efficiency consumption emissions costs
*Vitamin B2 + ++ + +
(BASF)
* Antibiotic ++ ++ + +
Cephalexin (DSM)
* Scounng enzyme + + 0 +
(Novo zZyme s)
* NatureWo ks™ + ++ ++ 0
(Cargil Dow)
* Somna®
(DuP ont) + ++ + +
* Ethylene from 0 4 +t B
bio-mass (future
scenarno)

— — or morethan 50% increased

* Red uciion for bictechnolog ical process using ++ for more than 50% e duced, 0 forneutal (+/- 109 ) and
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[Ipootaotia-anokataotaorn mePPAANOVTOG

*EneCepyaocia vmoAeippate®v Kat arnoPANtev

*BroeSuytlavon ponacpevov cootpat®v

* [TapaxoAovOnon kataotaong nePPANAOVTOG-EYKA1PI] AVIXVELOT POIIAVOLG
‘[ IpoAnyn dratapaywv-pornavong neptParAovtog

Environmental
biotechnology “

- Pollution
Manufacturing .

prevention/
process cleaner

—*  Pollution

production [+ control
r

1 T

Waste
management

-

d

Awatnprnorn PrormotkiAotntag
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Alatprnon g PromouiAoTnTag

‘[Ipootaoctia e0wv, ex-situ & in-situ Olatr)pnon
‘[ Ipootactia, anoKataotaot) OIKOTOIIMV
‘['evetikr) avalvon edwv-yevetika anobepata-Tpamneleg

*BeAtiotonoinon avanapaymyng
SITAOVI) PE HOPLAKODC OSIKTEC, KAAIEPYELT PLTIKOD 10TOD in vitro
YI] pe pop S S pyeta ¢



Blotexyvoloyia

N

Alatr)pnon g PLonowiAoTnTag

‘['evetikr) ponavon-vppioormnoinon
‘['eveTikr) pnyavikn-0Olayoviolakol opyaviopot

*Texvoloyla putov «eColobpevtr|g»
(Terminator-Genetic Use Restriction Technologies GURTS)
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[ Ipootactia-anoxkataotaorn HePPANAOVTOC

‘EneCepyaoia ye@pylkov KAt Plopnyavikmv
DIIOAEIPPAT®OV, ATIOPANTOV KAl ADPAT®OV
(LYPWV KAt OTEPE®V)

[Tapaywyt) Bro-Paocilopevov IPolovImV KAl EVEPYELAG

BioowAiotmplo
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* A110 Bropala

* Bloammowodopropo

ProotoAiotpro
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lactide

www.boku.ac.at/bioconversion.html POlylaCtiC acid (PLA)


http://upload.wikimedia.org/wikipedia/commons/0/06/Glucose_chain_structure.svg
http://upload.wikimedia.org/wikipedia/commons/a/af/Lactide.png

A€k froteyvoloyla

Polyols

Polyacids
Monomers

Polyesters
Alkyd Resins

Polyurethanes
Epoxy Resins
Acrylic resins

Biological Feedstock

Basic raw materials

Biotechnological
and/or
Conventional Processes

Coating Resins

|I"1<pi§a Blotexvoloyia

Oil crops

Vegetable oils

Polyols
Fatty Acids

Polyurethanes
Alkyd Resins

Polyamides
Epoxy Esters
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Succinic Acid=HAextpko o¢o : C. HO,

One of the top 12 chemicals from biomass

Anaerobiospirillum succiniciproducens
Actinobacillus succinogenes
Mannheimia succiniciproducens
Basfia succiniciproducens

Saccharomyces cerevisiae

[evetuy pyavikn

Escherichia coli strains

HO 7




CO, Emissions, kgCO,- eq/ kg Succinic Acid
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Polyurethanes: The Case For Renewable Polyester Polyols

Bio-based flexible
Wheat straw Extracted bio-polyol polyvurethane foam

./

Enzymatic glycerolysisin a bed reactor

ndiroba oil + Terc-butyl alcohol + Glycerol
Andiroba oil polvol
Pobvurethane
foam

preparation
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Soyol™ “biobased” polyols

Uses: BIOBASED ’ Rhino Linings
* Seating foam furniture . _ -
e s =

* Foam insulation
* Carpet backing
e Shoe soles

* Roof coatings

Effects:

* Cost less than the petroleum polyols they replace.
* Plant based, annually renewable resources.

* Reduce demand and dependence on limited
petroleum reserves.
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[ Ipootactia-anoxkataotaorn HePPANAOVTOC

*Broeoyiavon (bioremediation)
PLIIACPEV®OV OLDOTHATOV (OTEPEWV, DYP®V, AEPLDV)

Poriot: GevofloTikeg ovoieg, 7 Xprjon guTéhV, PIKPOOPYAVIOHAY,
TIOOOTIKU COSIPEVEG EVWOELS N IIApayopevev evopmv

Environment
Temperature
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[Ipootaotia-anokataotaon mepPt

BaAAovTtog

*BroeCuytavon (bioremec

iation)

PLIIAOPEVOV COOTNHATOV (OTEPEDV, DYPWOV, AEPLDV)

Minerals Industrial
Fossil fuels Xenobiotics

AnolkoOopnorn),
Microbial, Plant and " .
AK1VI)TOIIO01N-aVOPYaVOIIOion,

Abiotic factors ﬂ Biotic factors pETC[OXI] PC[TIO}JOQ pDH(DV
(pH, T, redox {specificity,
potential activity, toxicity)

Mineralization Transformation Immobilization
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Biofiltration

FUNCTION SCHEME

= 1
J I'__// . . ’ lll)\l ' Flter media
- j g o .___\f::;nl:‘nm '.‘I |l..'ll B
::llamlmd! ﬁ’ 1} ' I'll ::Ill '

| = |\ t
Fﬁ% L. ] =} \ﬂ.-ifxlll"-l ﬂx e J.\ |
\

\
Level Gauge  Circulationpump  Collection tank IPower supply |I|I

Ecology Disposal costs

BIOFILTER ouT
TEC H NO LOGY Filtered air exits with water vapor

Qdorous alr
enters blofller

TREATMENT |

Microbes and bacteria biofilm
consume odors as food
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N —

—_ -
Pollutants are \\
degraded or
mineralized by

specific enzyme
activity

Pollutants are
accumulated in
harvestable
" partsof plant

-

Phytodegradation

" Pollutants are .
I’ released in to
volatile form

through plant

“
L

Phytoextraction
guTtoeCLylavon

Phytovolatization

- B
Pollutants are
( degraded by
growing roots or
microorganisms

Pollutants are
immobilized
in the soil

\ i ‘> Phytostimulation

®
Phytostabilization & -~ \ s
8

/" Pollutants ™, /

are released
through roots ) f
Rhizoremediation

# Pollutant
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poxknroeSvylavon)

MYCOREMEDIATION

BIOREMEDIATING ENVIRONMENTAL
TOXINS USING FUNGI

BIOLOGICAL CH]EMICAL INDUSTRIAL

Many 'I'unnl prey and feed on bacteria that

Living filters can capture hazardous site
are pathogenic to humans.

runoff and chemicals from Papermills, Dye
manufacturers, and Power Plants

-
o n el
o9 ol
. L}
' Y . > iy g =]
; b by
E.Coli and Wm&ﬂtﬂl bacteria are Natural microbial communities participate i 5 '.,“
destroyed by mushrooms using natural with the fungi to break down L - Ve
biofilters placed near livestock farms and comtaminants, eventually into carbon Yk 1?‘
shoreline plantings where runoff occurs. dioxide and water. g ¥ -
Contaminated “Brown Fields® and
Wood-degrading fungl are particularly quarantined mill sites can be
3 effective in breaking down aromatic bioremediated ta break down complex,
-it-. Pl pollutants (toxic components of carcinogenic compounds befare they
y petroleum) herbicides, pesticides. leach into the groundwater.
There are as much as 8 miles of mycelium Mushrooms can be “trained” to break
{mushroom filaments) in 1 cubic inch of dorwn T“T PCBs, Dioxing, and other
sodll These make a perfect filter for dangerous toxins.

trapping contaminants from site runoff,
ralns of !ndlnF!r!d polypore
mushrooms are fghting pox and
avian flu viruses,
%
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PLTOPAPPAKA

—_ = = = =

AT T

Folard E

Pt gal T
Crach qu;ul;h_-.:

[T 0
Liko ik g
Darrmiark

Fintand t

Sy ke Pl i b
Wl v . Pl i M
‘::--n-m-al'ln

Tl oyt T ]

Abany [

Ml -[-l

Merkert et al 2003 104 200 300 400 500 800

f— b ] = N — — = — — — N ———— = =




| ['kptla-IIepiparrovtikr) Bioteyvoloyia

[ Ipootactia-anoxkataotaorn HePPANAOVTOC

‘[ lapaxoAovbBnon kataotaong rmeptParAovtog
‘Eykaipn aviyvevorn Otatapaymv-poIavorng

‘[ IpOANWN Owatapaywv neptPAalAovtog

Prooeixteg, ProAtmaopata, Proedeyyog, Proemelepyaoteg
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ProdeixTeg

Detects the presence
of pollutants.

E.g. - Animals, ::}

Plant indicators.

Detects the
change in natural
surroundings and
their impacts.
E.g. - Lichens,
Plant indicators.

9@

Parmar 2016

Detects or
monitors change in
the environment.
E.g. — Animals,
coastal indicator
or Macro
invertebrates.

1

Detects changes in the
biodiversity and the
species present in it.
E.g. - Plants and
Animal and microbial
indicators




Mollusk limnaea
Limnaea

Larva of

damselfly .
Zygoptera e

Lakes, ponds

Freshwater shrimp
Gammarus

Green laver

] Larva of muddy
k Ulotrix (E;B;: l;ve: water beetle
% anopilog Sy Enachrus
\ A
b
“
\" \ Larvae
\ ﬂ l‘ of mayflies
1/ @ /
\,f/”’”: ! Iron
\ / Rhitrogena
N/
4_'_’ / Larva of stonefly I
Plecopt !
Case and larva of caddis fly Sl Larva of mayfly
Trichoptera Ephemerella

\WZ W
/ W/
/ Larva and pupa A\
i of midge-simulida |
N Simufiidae
/i Larva and pupa
¥ 4 of Deuterophlebia l:fr;e;:adrgzep; N
; N\
Deuterophlebia e W

=

« Itis possible to drink this water after boiling

LIVING INDICATORS OF THE RESERVOIRS OF KYRGYZSTAN .Y

Visual aid for identification of water quality

SLIGHTLY POLLUTED WATER **

POLLUTED WATER ***  VERY DIRTY WATER ***

Gradation

Single species
of the presented species

%h‘

Water boatman bug 2
Corixa
Larva of non-biting midge
Larva of dragonfly Chironomus plumosus
Anisoptera Larvae of mayfly Sludge worm
(\\0 organ 'Z!n Senls Tubifex
(\\é-
Q¥
(erauum
GNGMEVIJ' Ceratium
e Rat-tailed maggot
ake Eristalis
ikiz] Mosquito larva raani g@bj
Tanypus 0“'\(:, organizm S E:l:%
T ' ®
fd
(¢ =
Wheel anlmal(ules Water flea
Brachinus  Asplanchma Dapinia
Colony and thread
of cyanobacteria
Cyanophita
Sewage funqus :
Sphaeratilus Y% :_
Freshwater shrimp Larva of long leg mosquito Colony of lhiobacterium
Gammarus Tipulidae Thiospira
Ry,
)
JET Because of closer'wss Fo glacial dr.alnage, quick uxygen—en-nched
stream and riverside vegetation, cleans the water which
Larvae of caddis flies fi i
Tichoptera means that there are only a few strongly polluted rivers
Larva of dragonfly on the temitory of Kyrgyzstan.
Anisoptera
¥
= This water is not recommended to drink *+Itis dangerous to drink this water
# Plankton - small organisms, a2
Eenwamof the good quality should be boiled “- ::TI in mmlu’%n * Y4
r their cation it is necessai
(no less, then 10 %Md begre use for drinking! to use magnifying devices. 0 EHUM
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ProdeixTeg

ThESE‘! dare These are
called called

ThESE dale These are
called called

Crusty Flakey Leafy Shrubby
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Aothes Active Fasalva

(-1 g
\417

Reactor [(R)
or
Accumulatar

(a)

Reacter (R)
ar
Accumulatar

(A)

Bisindicsater Blaindicater Bisindicator Bigindicater
Bla mn;n“w Bio mun::-nlmr Bia mnnrm tar Hlnmﬂ:nl'rnr
ingey 198
Biroovoowpevon
(bioaccumulation)

PlgocikTeo™=
Bloppognon
(biosorption)
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Jdicators fo;

ational environmental indicators: change from 2018

BBBBBBBB

LLLLL

Merkert et al 2003
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.i

Plant growth factors
crop de.

PRIMARY NUTRIENTS

MICRONUTRIENTS

Azolla

Biofertilizers
|
I
L J, 4,
N-Fixing Biofertilizer PO, Mobilizing Cellulolytic or Organic ;
(NBF) Biofertilizer(PSB matter Decomposer(OMD)
. kg ! BlrohAumaoparta
|I— _l | | | . ° .
) i : : " ; (biofertilizers)
NBF NEF PO,- PO* Cellulolytic Lingolytic
For For Organisme.g., Organism
Legumes Cereals Solubilizer Wb Cellulomonas, g
g, e.E. i Trichoderma Arthrobacter
Rhizobium Azotobacter, e = Spore Apariccus
Azospirillum, Bacillus, ARl
Azolla, VAM like -
RGA Faeudomonas, R

Aspergillus
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e 1
Sustainable agriculture using Biopesticides and Biofertilizers
B .. . YA W F._ E2im

Bto}\mdopcn
(biofertilizers)

Global biofertilizers market revenue, by product, 2014 - 2024 (USD Million) U.S. biofertilizers market demand, by product, 2016 - 2027 (Kilotons)

. l l 2247 . -

£gp ¢ 5203 = . 1625 o wm W
N
. |
014 2015 2016 2017 2048 2019 2020 2021 2022 2023 2024 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

Mitrogen fi<ing wPhosphate solubilzing  wOthers B Nitrogen Fixation Phosphate Solubilizing u Others

B N P — ] T —
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Blooteyeptég

(biostimulants)

|r."I.II|.I'I'!ﬁ:I.II'\E souroe of secomdary metabolites ready o use

Chitosan o KS —‘iw
o

", W
Chitosan, a natural carbohydrate polymer, is a
deacetylated product of chitin. It is a gel- and

film-forming linear polysaccharide that can bind

metal ions and organic compounds. Chemically,

i and i cid (4 )

which there are enough acid functional groups to keep the
fulvic clusters dispersed hmio-umnn ‘while HA
are made of
wwdﬂnswaﬂhﬂ-ﬁm
compounds) which are stabilized at neutral pH by
hydrophebic dispersive forces (van der Walls, -, and

CHobonds) [98]

it Is a p-{194)-2-amino-2-deoxy-D-glucan
obrained by partial N-deacetylation of chitin
[102].
Phosphite Seaweed extracts (SWE)
Tt is estimated that seaweeds
Phosphite (Phi; H,P0y7), a reduced oF matroalgae compromise
form of phosphate (Pi; H,P0,7), is nearly 10,000 species that are.
used in numerous commercal subdivided mainly into 3
products as a fungicide, fertilizer, #Y  categories based on their
and plant biostimulant. Phi is readily pigmentation, Phacophyta
absarbed by leaves and roots and {(Brown), Rhodophyta (Red),
transported through the xylem and and Chlorophyta {Green).

phivem to the other tissues and
organs of the plant [104].

SWE biochemical composition is complex
(polysaccharides, minerals, vitamins, oils, fats, acids,

antioxidants, pigments, hormones) [105].

Protein hydrolysates (PHs)

@  PHsaremainly produced
.$° by chemical (with strong|
% .0 acids. or alkalis) and/or
eﬂ 4‘ enzymatic hydrolysis of
" @ proteins contained in
°° agro-industrial by-
rmen products from animal
(ie., blood, viscera, leather, feathers) or plant
origin (i.e., vegetable by-products) and in
biomass of dedicated legume crops [i.e., hay,
seeds) [103].

e

—* Abiotic Stresses €

arliar
L Secomdary metsholism improvemens

r Aliernative source of C and M

_[ Phovosynthesas elliciency increase

| Chlarophyll content increase
[ Interactions with plamt signalling :m.c.a-.'lc!.
[ Phytahermone modulalion ]\'

anlar
'l'_ and M assimalation smprovemenl

Ameliombion of water and
mineral chement uplake

]

Enhamcement of friendly
miersbe prowth

—

ENHANCED PLANT GROWTH & DEVELOPMENT

[ BIOSTIMULATORS

PLANT RESISTANCE TOLERANCE TO HARM FUL CONDITIONS

Crogs-talk befween siresses

# Biotic Stresses

.:II'-

Anbwxdant spurce

H Rid-0x Fumeos s ]

Memhrane
stabilisalson

H

Csmoprodectant source

Precise comtrol of
WaleT mansgement

Ambistress, defence amd
detoxilyving prolem exprossion

_[

Proteadn plasticidy
g el

Ietenai ficstion of energy
peneraling processes

Acting ns insect

[ Antinmivovbial poogrenlies
| mepellent

Fathogen resistance
elicitation

l

Up-regulation of dissase
ressskance genes
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BrogAeyyog (biocontrol)

PREDATORS P ms ITOIDS PATHOGENS
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= Gram positive TARGET INSECTS
= Aerobic -’ G\~ -

= Sporogenous

= Rod shaped

= Entomopathogenic

Dlae (=7 BrogAeyyog (biocontrol)

Coleoptera Hymeno-pt;ra Nematodes
B. thuringiensis Life Cycle Bt CO rn %, .
- * %, Bt gene
B Cry;talsdi_ssoive and C Toxins bind to gut ® Clone the Bt tOXIn gene then m
toxins activate receptors * . - .
Protoxin ) insert it into the corn genome  QT——
[ ] t @ -(r:g ;:: expression
l s Gut membrane
— eceptors I perforation ‘

Endotoxin | ]
Activated
toxin

i

Promoter  Termnator
‘ Veclor with transgene

& ruitplied in bacteria
S

a R—
F creign genes
(- nserted into the
A com cel genome

W o

D Spores germinate and
bacteria grow

-
=SS

Bacteria
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BloAevkavon
(biobleaching)

INTRODUCTION

CONVENTIONAL BLEACHING
* Chlorine and chlorine based

chemicals
D * Environmental & Health

s
. hazards

| { ",‘-
.‘.I . K Ay v.
. qullP |

BIOBLEACHING

* Ecofriendly

* Lesser chemical consumption

* Improved strength properties
* Improved optical properties
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Blokxabapiopog (bioscouring)

Process Types of enzyme used
Deuzing Amylase
Scounng Pectinase
Peromde knlling Catalase
Dentm bleaching Laccase
Bio polishing Cellulaze
Anti-shnnk & Anti-felting on wool Proteaze

coD/BOD poeonne C”“;;Eml BioAetavon (biopolishing)

Fabric Strength Loss Minimum High Pofivs Bii- aliching After Bic- polishing

Weight Loss Low Medium

Handle Safe Hazardous

Wettability Good Good

Brightness Increase Low Medium

Process Time Low Medmum

Producivity High Low

Energv Consumption Low High

Total Cost Medmm High
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- T AT

BroekmmAvorn)-roecopoin

(bioleaching-biomining)

Cu, Fe, Ag, Au, Pb, U

Baxtpia, Moknteg, Qota

Acidithiobacillus ferrooxidans




s
Glopetaoypatiapog

B1OAIIOKATAOTAO
CProcvoompenory
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Efviko xat Kammodiotprako INavemotpio Abnvev -

Tpnpa Broloytag, Topeag Owoloyiag kat Tadtvopikr)g

METAIITYXIAKO ITPOITPAMMA X2IIOYAQN
«OIKOAOITA KAI AIAXEIPIZH IIOIKIAOTHTAZX»

Eiroaywyn-Emoxonmon

210 m\aiolo tov padnpatog
«[TEPIBAAAONTIKH BIOTEXNOAQ

Z.. I'xovoou-Z
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