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Green Biorefinery opportunities for agriculture

Share of total area by type and land cover (%), 2018

Water areas and

Total area (km2) Lol Cropland Grassland wetland; Artificial
shrubland
bareland
EU 4125 107 46.8 242 17.4 7.3 4.2
Belgium 30 666 27.8 29.1 28.2 3.3 1.7
Bulgaria 110 996 48.8 32.3 14.7 2.0 2.3
Czechia 78 871 39.3 33.7 20.1 2.4 4.4
Denmark 42 925 21.9 47.7 19.7 3.8 6.9
Germany 357 569 35.7 32.3 20.8 3.7 7.6
Estonia 45 336 58.7 12.9 16.2 10.5 1.7
Ireland 69 947 242 55 57.7 8.5 4.2
Greece 131694 57.6 20.5 13.8 4.1 4.0
Spain 498 502 50.1 27.4 12.8 6.0 3.7
France 549 060 36.0 29.9 246 3.8 5.7
Croatia 56 594 59.2 16.6 17.4 3.7 3.2
Italy 302072 41.2 31.7 16.4 4.2 6.6
Cyprus 9253 46.5 30.4 10.9 6.0 6.2
Latvia 64 585 56.0 15.4 20.9 59 1.7
Lithuania 65 284 396 32.0 219 4.3 2.1
Luxembourg 2595 36.9 21.8 32.9 1.1 7.4
Hungary 93012 28.2 435 17.5 6.8 4.0
Malta 316 16.9 28.7 18.5 8.4 27.5
Netherlands 37 377 16.8 23.0 34.2 13.3 12.6
Austria 83 878 48.5 15.9 24.2 7.3 4.2
|Poland 311 929 37.6 34.7 20.7 3.3 3.6|
Portugal 89 103 56.2 16.3 15.8 53 6.4
Romania 238 398 37.0 326 229 4.7 2.8
Slovenia 20273 65.8 11.0 17.8 1.2 4.3
Slovakia 49 035 49.5 275 17.6 2.0 34
Finland 338 411 69.6 5.3 5.7 17.6 1.7
Sweden 447 424 68.5 4.0 5.5 20.1 1.8

Source: Eurostat (online data code: lan_lcv_ovw)
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Grasslands account
for 26% of the world's
total land area and
70% of its agricultural
area

PG represents
approximately 34% of
the UAA and 14% of
the TLU in the EU-28
Additionally, 23 of the
EU-28 countries, had
>20% of their arable
land in the form of PG
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Danish farmers required to halve

greenhouse gas emissions by 2030
0fa <

Reuters
October 5, 20219:27 AM GMT+1 - Updated 2 years ago

25% emissions reduction
target agreed for agriculture

Stella Meehan
July 28, 2022 3:54 pm
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The prote|n Cha”enge MEPs vote in favour of Qé

proposed protein strategy

Table 1 - EU self-sufficiency in protein crops for feed & MTU
Product Pmte"';}f.“’”t'e”t 2021::;;5 ! (million Fii?g?: 'fr:fif.z E U | self-sufficiency
(9%) tonnes) tonnes) e
Soybean meal 45.5 % 271 0.9 3%
Rapeseed meal 33% 12 83 69 %
Common wheat 11 % 38.2 36.2 95 %
Barley 10 % 356 356 100 %
Maize 2% 63.5 504 79 %
M&S cuts soya from production of milk More co-ops import fodder to
to curb deforestation address 'critical' shortage

A number of milk processors and mart operators have sourced fodder overseas or

= . p " are planning to import to bridge the fodder supply gap.
UK retailer worked with dairy farms to end use of destructive

cattle feed, but critics say move could ‘shift problem elsewhere’
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Improving the protein efficiency of grass G
MTU

Treatment
e il R Item GS PC
DMI (kg DM/d) 19.33 18.00
Biorefined press cake silage as feed source for Feed efficiency 131 1.27
dairy cows: effect on milk production and Milk yield (kg/d) 28.02 27.33
composition, rumen fermentation, nitrogen No significant difference in milk quality
and phosphorus excretion and in vitro methane Nitrogen Intake and Output
production Intake kg/d
E.Serra® 9 =, MB. Lynch ®, |. Gaffey ©, |.P.M. Sanders ©, 5. Koopmans ©, Feed N |ntake
M. Markiswicz-Keszyeka *, M.H. Bock ® Z.C Mekay , K., Pierce ® 0.7 1§ 0.6 1b
Show mare w (kg/d)
+ Add to Mendeley of Share =m Cite N OUtPUt (kg/d)
hitps:fdoi.ong/10.1016/jlivsci 2022105135 » Get rights and content » M i | k O. 19 O- 18
S A e = e Faeces 0.23" 0.19°
N A s il g Urine 0.27° 0.22b
| Y NUE (%) 27.33° 31.90b
Methane Emissions Analysis Rusitec
Gas production
1.31 1.26
(I/d)
Methane (mmol/d) 6.61 5.71




Making grass protein accessible for pigs

Daily Feed Intake
(kg/d)
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Article
Production of Green Biorefinery Protein Concentrate Derived
from Perennial Ryegrass as an Alternative Feed for Pigs

/
e

Rajeev Ravindran Lt Sybrandus Koopmans z Johan P. M. Sanders 2 Helena McMahon ! and James Gaffey 1

! Circular Bioeconomy Research Group (CIRCBIO), Shannon Applied Biotechnology Centre, Munster
Technological University, Dromtacker, V92 CX88 Tralee, Ireland; helena memahon@mtu.ie (HM.);
James Gaffey@mtu.ie (].G.)

2 (Grassa BV, 5928 SZ Venlo, The Netherlands; bram@grassa.nl (S.K.); johan@grassa.nl (|.PM.S)

*  Correspondence: rajeev.ravindran@mtuw.ie

Abstract: Perennial rye grass is a widely used forage species in Ireland, on which the ruminant sector
of agriculture is heavily dependent. While this species of grass is the primary source of fodder for
cows, it is also abundant in plant protein, which could form a potential alternative ingredient in

monogastric animal feed using a green biorefinery approach. In this study, perennial rye grass was

Date of
Weighing

Period 3

Feed Conversion

Ratio

Average Daily
Gain (kg/day)

Treatmen | Control | Treatmen | Control Treatme | Contr
t t nt ol
0.991 1.77 1.67 0.577 0.592

1.182

1.83

1.83

0.683

0.646

1.386

1.301

1.90

1.86

0.729

0.699

1.512

1.400

2.04

2.05

0.742

0.682

de
ced Source o - S T nine S N de Fibre
oybea ea 44 — 48 2.81-3.20 0.60-0.75 0.69-0.74 0.71-2.00 3.0-7.0
ower Mea 24 - 44 1.18-1.49 0.74-0.79 0.55-0.59 1.21-1.48 12.0-32.0
Rapeseed Mea 34 - 36 2.00-2.12 0.67-0.75 0.54-0.91 1.53-221 10.0-15.0
red Me 24 _ 41 105_171 041-072 0ea_070 | 132_1238 250300
1SS Drote
Biorefine 33.9 1.81 0.65 0.18 1.5 6.1
ass prote 42.8 2.03 0.72 0.21 1.71 3.9




Extraction of high value materials L 7
MTU

7
Grass Whey Processed FOS b
6
™ e a
E > £ a
g 3 b
.2 a
o a
L2 I
ﬂ: - a a b
s DI i
0 W
L plantarum L fermentum L acidophilus B animalis B breve
1

m Grass FOS Commercial FOS = Inulin

Compound Conc (mg/ml)
Glucose 4.79
Nystose 2.53

Fructofuranylnystose 1.14

Prebiotic Index

el o] lelilemSiig=IIa Grass FOS FOS Inulin

L acidophilus 1.1241.3 1.09+0.8 0.8810.6 "
1.6720.9  1.32+0.8  3.67+0.7"

1.44+05  0.78+0.7* -0.3540.6 *
1.8940.45 2.05+0.11 5.98+0.41*
3.65+0.98 4.01+1.12 2.7620.23 *

2-Kestose 0.98




Production of biogas from various sidestreams

Grass press cake

Grass whey

de-FOS whey

19:1 17:1 9:1

N4
MTU

Grass silage Dairy
whey

17:1

VS

510.7 (300.3)° | 895.8(544.6) | 597.4 (520.3)

808.1 (479.0)° || (510-600)"

Biogas and biomethane

SR A

ivi

(280-330)"

production (L/kQ)

FM

189.9 (111.6) 14.3 (8.7) 41.5 (36.1)

132.9 (78.8)" -

CH, (%)

RN 7 |

CO, (%)

Biogas, Biomethane and Digestate Potential of By-Preducts from Green
Biorefinery Systems

Final weighted biogas

O, (%)
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Abstract

Global warming and climate change are imminent threats to the future of humankind. A shift from the current reliance
on fossil fuels to renewsble energy is key to mitigating the impacis of ciimate change. Biclogicsl raw materizs's and
residues can play a key role in this transition through technologies such as anaerobic digestion. Howaver, biclogica
raw materials must also meet other existing food, feed and materdsl nesds. Gresn biorefinery is an innovative
concapt in which green biomass, such as grass, is processed to obisin a wariety of protein products, value-added co-
products and renewable energy. helping to meet many needs from 2 single source. In this study, an analysis has
been conducted to understand the renewable energy potential of green biorefinery by-products and residues,
ncluding grass whey, de-FOS whay and press cake. Using anaerobic digastion, the biogas and biomethane potentiz
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Article
Synergetic Benefits for a Pig Farm and Local Bioeconomy
Development from Extended Green Biorefinery Value Chains

James Gaffey '%**, Cathal 0'Donovan *, Declan Murphy *, Tracey O'Connor 2, David Walsh ,
Luis Alejandro Vergara 2, Kwame Donkor 7, Lalitha Gottumukkala 7, Sybrandus Koopmans ¥, Enda Buckley °,
Kevin O’Connor 200 and Johan P. M. Sanders 8

Circular Bioeconomy Research Group, Shannon Application Biotechnology Centre, Munster Technology,
V92 CX88 Tralee, Ireland

BiOrbic Bioeconomy SFI Research Centre, O'Brien Centre for Science, University College Dublin,

D04 VIWS Dublin, Ireland

Department of Environmental Engineering, University of Limerick, Plassey, V94 T9PX Limerick, Ireland
4 Carhue Piggeries, Cooligboy, Timoleague, Co., P72 HD61 Cork, Ireland

5 Makeway Nutrition, Unit 6, Riverstown Business Park, Tramore, Co., X91 TRF9 Waterford, Ireland

¢ Barryroe Co-Operative, Lislevane House, Timanean, Bandon, Co., P47 YW77 Cork, Ireland

Celignis Analytical, Unit 11, Holland Rd., Castletroy, Plassey, Co., V94 7Y42 Limerick, Ireland

3 Grassa BV, Villafloraweg 1, 5928 SZ Venlo, The Netherlands

! Carbery Group, Phale Lower, Ballineen, Co,, PA7 YW77 Cork, Ireland

*  Correspondence: james.gaffey@mbu.ie; Tel.: +353-66-714-4254

Abstract: As the global population rises, agriculture and industry are under increasing pressure to
become more sustainable in meeting this growing demand, while minimizing impacts on global
emissions, land use change, and biodiversity. The development of efficient and symbiotic local
bioeconomies can help to respond to this challenge by using land, resources, and side streams in
efficient ways tailored to the needs of different regions. Green biorefineries offer a unique opportunity
for regions with abundant grasslands to use this primary resource more sustainably, providing
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Abstract

The Eurcpean Commission's European Innovation Partnership for Agricultural Productivity and Sustainability (EIP-
AGRI), part of the European Commizszion’'s Europe 2020 sirategy, aims to ‘achieve more and better from less’ by
bringing together a diversity of innowation actors to hamess their combined knowledges to creatively achieve
sustainability goals. The creation and novel use of biomaterals remains both 3 significant challenge and opportunity
and bringing together all the relevant actors from primary production through to refinement and processing is

anticipated to make progress in bringing into practice pilot operational approaches on the ground. For the
bioceconomy. @ nascent sector, it i 3 significant challenge for it to become established; grow; innovate and engage al
the relevant actors. It has been noted intemationally that primary producers, among other cohors, remain
marginalised from biceconomy acliviies, which significantly compromises how inclusive and innovative the
bioeconomy is like'y to be henceforth. In this context, an interesting case study is the Biorefinery Glaz Operationa
Group (OG), located in Ireland. The OG was a ‘small-scale-farmerded green biorefinery supporting farmer
diversification into the circular bioeconomy’. The central research guestion of this paper concerns the dynamics of
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