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A U XpaHUTE/IHU TEXHO/1I0M U
HYucmume xpaHu — 8b3MOMCHOCM 30
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HYNCTU XPAHWU

KAKBO E TOBA?

B nocnegHuTe roavHW, eAHa OT aKTyajJHUTE TeHAEHUMW Ha nasapa Ha

XPaHUTE/IHU NPOAYKTU € HacoyeHa KbM Te3n KouTo ca boratm Ha

6ronornyHo akTmBHM BelwecTBa (BAB) 1 B cbl,0TO Bpeme ca 6e3onacHu 3a

KOHCYMaLusa. 3aCUNEHUAT MHTEpEeC KbM TAXHOTO NoTpebaeHue e pesyaTtat

OT OCb3HaBaHe poOJ/fiTa Ha 34paBOC/IOBHOTO XPaHeHe KaTo HepaszesiHa

4acT OT CbBPEMEHHMSA HAYMH Ha XMBOT.

KpuTepuu 3a uncra xpaHa:

®  Be3 Ha/Mune Ha 3aMbpPCUTENN — NECTULMAN, NATOreHHa MUKpodopa,
napasuTy, BTOPUYHM CyHCTaHL MM OT KPbCTOCAHO 3aMbpPCABAHE U Ap.

® Be3 Ha/Mume Ha cybCTaHUMM MNONYYEHU OT FeHHO MOAUULMPAHM
opraHusmu (FMO)

®» [e3 HasmMume Ha OMacHM KOMMOHEHTW OCTaHa/lM B XpaHaTa B

caeacTBMeE Ha 10w Npon3BoACTBEHN NMPAKTUKN.




HYNCTU XPAHWU

KAKBO E TOBA?

Yuctute xpaHu morart ga 6baaT:

® KakTO OT OpraHuyeH npousxogd — no/lydeHu oT
da10pa n payHa

® Taka M OT HEOpPraHMYeH Npousxoa — NnpnaoobmTn
OT 3eMHaTa Kopa, OKeaHuTe, peKuTe U
MopeTaTa




HYNCTU XPAHWU

il

\ f HYucTuTe XpaHu OT OpraHM4yeH Npomsxoq MoraT Aa
6baarT:
B KaKTO OT MMBOTUHCKM TMPOU3XO4 — BOAHU

obuTatenn, CcyxozemHu, NTuum

® Taka M OT pacTUTe/IeH MPOU3X0o[ — BOAHU WU

CYyXO3eMHMU



HYNCTU XPAHWU

KAKBO E TOBA?

Yucrture XpaHn OT HeopraHun4eH

npousxog Mmorat ga 6baart:

ALAEA HAWAIN HIMALAYAN

SEA SALT PINK SALT ®  XpaHWUTE/IHU COM — NPUA06UTH

KaTO MU3KOMNaemMun OT 3€MHAaTa
KOpa WM OT OKeaHnute "

»
4 7 MOUNT ZERO
X PINK SALT

" SELGAIS MopeTaTa

DE GUERANDE

® [luTelHM BOAM — OT ABAOOYMHHU U MOBBPXHOCTHU
3€MHM WM3TOYHMLM WM 4Ype3 Mnpouec Ha MHOroeTarHo Y.
npeyncTBaHe OT MOpeTa U OKeaHu "

SEASALT AV RIVER
i PiH AT .
)




HYNCTU XPAHWU

= OYHKUMOHA/THU XPAHN

Be3 ocTaTb4YHM 3aMbpCUTENN Brcoka OMOAOTMYHO CTOMHOCT




KON XPAHW

CA OYHKUMOHA/THU XPAHH

XapaKkTepuUCTuKu:

® TpAbBa Aa ca YMCTH

® /la ca 6orati Ha 6MO/0rMYHO akTMBHU BelecTBa (BAB)

® /la ca NpPUroTBEHM TaKa, Ye Aa Ce 3anasfAT MAKCMMA/IHO
61oN0rMYHO akTMBHUTE BelecTBa (BAB)

® [1py KOHCYMaUMA Aa OCUrypsiBaT BUCOKA OMO HA/IMUYHOCT

® /la morat 6/aronpuATHO Aa MOBAMABAT ONpese/eHu
$YHKLMM B OpraHM3ma npu KOHCyMaumaTa um



' KAKBO E HY)KHO 3A JIA
NPOV3BEAEM

®YHKUMOHA/IHN XPAHU ?

YcnoBus:

®»  OcurypABaHe Ha YMCTa OKO/IHA CpeAa No BpeMe Ha MpOM3BOACTBOTO Ha

U3XOA4HUTE CYPOBMHU — Bb3A4YX, BOAMU, MOYBA

® [lpaBM/Ha cucTemMa 3a MpoOC/ieAABaHe HA pas/IMYHUTE eTanu OT

NpOU3BOACTBEHUA MpoLec — Mo BpeMe Ha 3emMepgenune, XMBOTHOBDBACTBO,

M30/MpaHe Ha NMPUPOAHM BeLLecTBa, BTOPUYHA npepaboTka, Npou3BOACTBO

Ha KpalHU NPOAYKTM 33 KOHCyMaL A

™ [I3n10/413BaHe Ha HaAEeXAHU U YNCTU TEXHO/I0TMUM Mpe3 BCUYKKU eTanu — OT

3eMATa 40 MacaTa

sd ™ M3n0/13BaHe Ha NOAXOAALLM PELENTH 33 NPUroTBAHE Ha GYHKLMOHA/IHM
¥ XpaHu ocurypsasalLm 6orat GUONOrMYHO aKTUBEH CHCTaB

®  |13n10/13BaHe Ha WagAwm Mmetoam 3a o6paboTka Ha XxpaHaTa, 3anasBallm

1AbUNHUTE BUONOrMYHO AaKTUBHU CbeANHEHUA



KAK 1A OPFTAHU3UPAME
NMPOU3BOACTBO HA

®YHKUMOHA/IHN XPAHU ?

N360p Ha:

®  EKO/I0rMYeH PanoH OCUrypABaLL, NOAXOAALLA OKO/HA cpesa

® ETan Hamupalw, ce B MPOM3BOACTBEHUA Mpouec Ha (QyHKUMOHAZHWM XpaHu OT
Ha4ya/zI0TO A0 KparHUA NPOAYKT, OT 3eMee/IMeTo A0 TpanesaTta

®  OnpegesieHa rpyna CypOBUHM WM XPaHU 33 KOHCYMaLMA KOUTO BUXMe UCKaau aa
npounsBsexgame

» |-|O,CI,XO,£Il 3a 3an0O3HaBaHe C ue/1nAa nponsBoACTBEH MnMpouec oue npeau 3anoyvBaHe
peanusauma Ha ugeATa — yYpe3 obydyeHus, noceLleHne Ha ceMuHapu, npes obLio
AOCTDBMNHA 6asn Uan U3no/s3BaHe Ha 3HAHWA OT HapoAHMU obuyant ot O6LLI,HOCTTa B
KOATO XXMUBEEM U/IN aHIFaXKMPaAHE Ha KOHCY/ZITAHT

®» [logxo4 3a OcurypsABaHe Ha Heobxogumua KanuTan — GOHAOBe, Nporpamw,

KPeAWTHU MHCTPYMEHTU UM COBCTBEH pecypc
®  TepeH 3a u3rpaxgaHe Ha pepmaTta uiu npepaboTBaTe/IHOTO NpeanpuATHe

» HeO6XOﬂ,VIMVITe CbOPBKEHNUA U KOHCYMATUBU 3a pe€a/IM3npaHe Ha NA4eATa




NMPAMEPHU Bb3MOXXHOCTU 3A
CTAPTUPAHE NMPOUN3BOACTBO

HA PYHKUMOHA/THN XPAHWN B POAOTUTE

Cb3gaBaHe Ha 6uosorMyHa depma 3a OTI/IeXAaHe Ha

TPaAULUOHHU BUIKK:

®  Mypcascku yait (Sideritis scardica) — cBeTOBHO M3BeCTEH POAONCKM Yal,
HapuyaT ro 6b/rapcka n1aHWHCKa BUarpa, MOLWeH UMYHOCTUMY/AATop,
M3no/a3Ba Ce MNpu a/lxanmep, HamasnA BUCOKOTO KPbBBHO Ha/AraHe,
npemaxBa AUMNPeCcUBHU CbCTOAHUA. TO/IKOBa € TbPCEeH, Ye Beye yCreLHo
Cce Ky/ATuMBMpa B pas3/IM4HM 4YacTu Ha csBeta. Hanpumep B CALL =>
https://www.mursalskiteausa.com/

®  BabuHu 36w (Tribulus terrestris)- 6 bArapckusa eKCTPAKT 0T BabuHM 361
e npu3HaT B 06/1aCTTa KaTO CBETOBEH CTaHAAPT 3a Ka4ecTBO

®  Pea/iM3MpaHeTO Ha TaKbB MPOEKT AaBa Bb3MOMKHOCT 32 Cb3zaBaHe Ha
NMPOAYKTM C BUCOKA fo6aBeHa CTOMHOCT
1
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% NPUMEPHU Bb3MOXXHOCTU 3A

A

1LY .

&4 CTAPTUPAHE NPOM3BO/ACTBO

HA PYHKUMOHA/THN XPAHWN B POAOTUTE

Cb3gaBaHe Ha 6uos0rMyHa ¢pepma 3a KyATUBUPAHE Ha
MeAULMHCKU BUCLLU Mbbu:

= ®»  K/MMaTuM4yHMTE YC/I0BMA TMO3BO/ABAT  KY/ATMBMPAHE HA  Pa3/IMYHU
AbPBECHM U /IMBaAHM BUAOBE BUCWKM rbbu — Reishi, Shiitake, Maitake,
Polyporus, Agrocibe, Auricularia auricular judae, Armilaria mellea, Coriolus
versicolor, Coprinus commatus, Phlamulina, Morchella esculenta,
Laetiporus sulphureus, Enoki, Hericium erinaceus, Boletus edulis, Fistulina
hepatica u dp.

= ™ Peca/M3MpaHeTO Ha TakbB NPOEKT A4aBa Bb3MOXHOCT 3a Cb3AaBaHe Ha

TbPCEHU NMPOAYKTU C BUCOKA A00aBEeHa CTOMHOCT .
11
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{;,%'Tf:” } NMPUMEPHU Bb3MOXHOCTU 3A

M8 CTAPTUPAHE MPOV3BOACTBO
s’ v

HA PYHKUMOHA/THN XPAHWN B POAOTUTE

" Cb3gaBaHe Ha 6uosornyHa ¢depma 3a Ky/ATMBUpaHe Ha
44 saroponnoanu pacTeHus:

. ®»  K/IMMAaTUYHUTE YCn0BUA NO3BO/IABAT KYATUBUPAHE HA pa3/IMMHU BUAOBE
Arogon/104HU U XpactoBMAHU paCcTeEHUA

®  KunuHd, MasuHa, ApoHus, fodwu 6epu, Mopcku 3spHacmey, (Hippophae
rhamnoides) u Op.

» Peanm3mpaHeTo Ha TaKbB MNMPOEKT AdBad Bb3MOXHOCT 3a Cb34aBadHE Ha

ety N

TbpCEHU TNPOAYKTU C BUCOKa ,a,o6aBeHa CTOMHOCT B MeaANUNHATa,

KO3METUKAaTa U AUETUHHOTO XPaHEHE.



NMPAMEPHU Bb3MOXXHOCTU 3A
CTAPTUPAHE NMPOU3BOACTBO

HA PYHKUMOHA/THN XPAHWN B POAOTUTE

HoBa BB3MOXHOCT e cb3gaBaHe Ha 6uosornyHa depma 3a
Ky/ATuBUpaHe Ha Aus amc (Dioscorea Japonica):

®»  K/MMATUYHUTE YCI10BUA MO3BO/IABAT KY/TUBMPAHE HA paCcTEHUETO B
MN/IAHUHCKX YCI0BUA MpPU TemnepaTypa Ha noysata mexay 17 — 35
rpagyca no ueasmm

®»  OyHKUMOHA/IHUTE XPAHWUTE/IHU TMPOAYKTU OT PACTEHMETO Ca BUCOKO
LLleHEeHW B MeAM1LMHaTa U AUEeTUYHOTO XpaHeHe

» Peanm3mpaHeTo Ha TaKbB MNMPOEKT AdBad Bb3MOXHOCT 3a Cb34adBadHE Ha

TbPCEHU NPOAYKTU C BUCOKA gobaBeHa CTOMHOCT



NMPAMEPHU Bb3MOXXHOCTU 3A
CTAPTUPAHE NMPOUN3BOACTBO

HA PYHKUMOHA/THN XPAHWN B POAOTUTE

HoBa Bb3MOXHOCT € Cb34aBaHe Ha uUeX 3a nNnpousBoaCcTBO
Ha neTmes

®  To3u npoaykT e 6e3 gobaBeHa 3axap 1 C BUCOKA OBUON0rMYHA aKTUBHOCT

® [leppeKTHO MpU/IOKEHMe 33 AMETUYHOTO XpaHeHe, BK/IHOYBALLO U
NMPOU3BOACTBO Ha 34paBOC/I0BHM BapyeTa

B  Pea/imM3MpaHeTO Ha TaKbB MPOEKT AaBa Bb3MOMKHOCT 33 Cb34aBaHe Ha
TbPCEHM NPOAYKTU C BUCOKA g0OaBeHa CTOMHOCT



Kak Aa usnonssame semeaesCcCku
CYpOBMHMU 32 NPOU3BOACTBO Ha OMNAKOBKU?

HoBa TeXxHO/10rMA, OrpOMEH NOTeHLMa/A 3a Pa3BUTUE

[lpeagmnmcTBa:

* Bb3MOXHOCT 3a y4acTue B KpbroBaTa MKOHOMMKA.
* (b3gaBaHe Ha NpupoaoCcbobpaseH busHec.

* M3non3BaHe Ha 3emMepe/1ICKM CYPOBMHM 33 MPOU3BOACTBO Ha
buopasrpaguma naactmaca.

* M3nosa3BaHe Ha HOBU U3TOYHULM HA OPraHUYHU CYPOBUHM.
* (Cb3gaBaHe Ha MHOBATUBHU MPOAYKTU U TEXHO/IOTUN.
* HamanasaHe Ha CO2 — oTne4yaTbK.




KakBo TpabBa ga HanpaBum?

MpeaBapuTeHO Npoy4BaHe, 360p Ha TEXHO/I0rUA, MECTOHAXOXAdeHne

[TbpBU CTBMNKU:

* /[la c1 CbCTaBMM M/1AH 32 AeNCTBME.

* /[la npoy4Mm CerawHoOTO CbCTOAHUE HA BU3HEeCa C ONaKOBKM.
* [awusbepem NpogyKTOBATa HULLA.

* [la usbepem noaxoaALLa TEXHO/IOTUA.

* [la usbepem MACTOTO KbAETO LLLE MO3ULMOHUPAME HALLETO
NMPOU3BOACTBO.

* [acrtaptupame.




Market

Biodegradable Plastics Market Size
2021

Biodegradable Plastics Market

USD 4,345 Million

Market Forecast Data

Biodegradable Plastics -
D 12,915 Mill

Market Forecast 2030 USD 12,915 Million
Biodegradable Plastics 12.4%
Market CAGR During 2022 - 2030 3-1%
Biodegradable Plastics 5018 - 2030
Market Analysis Period 3
Biodegradable Plastics Market Base

2021
Year
Biodegradable Plastics

2022 -2030

Segments Covered

By Type, By End-Use, And By Geography

Biodegradable Plastics
Market Regional Scope

North America, Europe, Asia Pacific, Latin America, and Middle East &
Africa

Key Companies Profiled

Biome Technologies Plc, Cargill Incorporated, Plantic Technologies
Limited, Futerro, Novamont SpA, NatureWorks LLC, Eastman Chemical
Company, Danimer Scientific, Trineso, and BASF SE.

Report Coverage

Market Trends, Drivers, Restraints, Competitive Analysis, Player Profiling,
Regulation Analysis

End-of-life options for BIOPLASTICS

Mechanical
recycling
I o =

an Bioplastics

— Closing the loop —

Biodegradable & compostable
plastic products

Bioplastics @o"
granulates L \4
Bio-
refinery
Organic

k recycling 4
Plant i ‘ Bio-gas
Sertilizer \" K

b

Separate
@2y, : collection
Posy H lec
= biowaste
Biowaste treatment
industrial compost plant

OnakoBKUTe KbM AHellHa AaTa

[To cBeTa




THE CHEMISTRY OF BIODEGRADABLE PLASTICS

COMMON BIOPOLYMERS & SOURCES EVERYDAY USES OF BIOPOLYMERS ADVANTAGES AND DISADVANTAGES

( POLYLACTIC ACID (PLA) ) ™

n

Obtained from fermented plant starch from corn,
cassava, sugar cane or sugar beet.

( POLYHYDROXYALKANOATES (PHAs) )

000

n <+ poly-(R}-3-hydroxybutyrate (P3HB)

Extracted from bacteria, which produce it via the
fermentation of sugar or lipids.

( THERMOPLASTIC STARCHES (TPS) )

CH,OH [ CH,OH]  CH,OH :

O, 0,
OH OH OH
¢}

lo] /
o OH
OH OH OH \, )

300-600

Starches from plant materials are heated with water,

S A

Biodegradable coffee cups are
paper cups with a PLA lining to
make the paper waterproof.

PLA has the second largest
production volume of any
biopolymer (behind TPS). It
is also used in plastic films,
bottles, and food containers.

PLA and TPS both find use
in the manufacture of plastic
cutlery that's biodegradable.

TPS is also used in food waste
bags and some magazine
wrappers. PHAs have fewer
uses, but have medical uses
such as in surgical sutures.

GLOBAL PLASTIC PRODUCTION

CONVENTIONAL BIODEGRADABLE &
PLASTICS BIOPLASTICS

million tonnes million tonnes

Use of bioplastics is increasing, but they still account for
less than 1% of the global plastics market (as of 2018),

CONDITIONS FOR BIODEGRADING

O = ¥y

MOISTURE OXYGEN  MICRODRGANISMS TEMPERATURE

Compostable plastics need specific conditions to break
down -and take much longer to do so completely if they
go to landfill instead of being recycled. However, they still

break down faster than conventional plastics.

! o

Biodegradable plastics are more expensive than plastics
derived from fossil fuels on weight basis, and require
land to grow raw materials. However, the greenhouse gas
emissions associated with their production are lower.

then mixed with plasticisers or other polymers.

This graphic is shared under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 licence.

© Andy Brunning/Compound Interest 2019 - www.compoundchem.com | Twitter: @compoundchem | FB: www.facebook.com/compoundchem @@@@
BY NC ND

N360p Ha TexHONOIUSA

Poly(lactic acid) (PLA), Polysaccharides (starch), Other

polyesters (PCL, PBAT, PBS, PHA,...)
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Poly(lactic acid) (PLA)

Applications of PLA - based materials

PLA is the most representative biodegradable and bio-based polymer on 0] / l
the market , /{,O .
n
PLA
? Extraction ’ Fermentation i
) A4 ) Polycondensation/
: Cyclization
9
Raw material Sugar Bt Lactic acid
recycling
4 A“@“: ‘-"ﬂ? Lactide
Compostage Applications o
- Polymerization 6
EY N360p Ha TexHONOrUA
0-CH-C——
Production ik

¥:

Polylactide Poly(lactic acid) (PLA)

Derived from sugar beet, but also from agricultural wastes

19



Industrial realm of PLLA-based materials

B Biakua

23%

OnakoBku

Source : D. Platt, “Biodegradable Polymers Market Reporf”, Smithers Rapra Ltd., 2006

Long-term applications for PLA-based materials

N360p Ha TexHONOIUSA

Poly(lactic acid) (PLA)

20



f0ausa pacmumesnHa xapmus

»  M3no/n3BaHe Ha U3TOYHMLM BoraTu Ha HULIMCTE

w

4 N\ 4 ﬂ' 6 N\ 4 N\
06aBKa Ha p
, a3CTuNaHe U

XomoreHusnpaHe N/1acTMBUKATOP U B - M3cylwaBaHe

L )L OMpEeXUTE/! ) a/lloBaHe § )
M3muBaHe, cMuiaHe —~

u obe3apasnBaHe f A f A f A

= Cmunare — FCEUUELL — BanuosaHe = | M3cywasaHe

Ha Mope Ha TbHBK C/101

. p J . J . J

Polysaccharides (starch)



TepmonsacmuyeH ondkosv4YeH Guim om Huwecme

» W3no/s3BaHe Ha M3TOYHMLM BOraTh Ha HULLIUCTE

STARCH NANOPARTICLE

Banana

.
i s

TS

Rice straw
Cassava

'l‘ai()ioca

Cellulose

N360p Ha TexHONOIUSA

Polysaccharides (starch)

22



TepmonsacmuyeH ondkogs4eH duim om opyau buonosaumepu

» W3nos3BaHe Ha MU3TOYHULUMU 6oratu Ha 6I/IOI'IO/]VIMepI/l

N360p Ha TexHONOIUSA

Other polyesters (PCL, PBAT, PBS, PHA,...)
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