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efficiency
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Introduction
Protein is one of the most

Table 1: Effect of formic acid treatment of grass liquid fraction on extraction
rates of, dry matter, ash and crude protein into the sediment.
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Formic acid-assisted natural sedimentation method could be very
useful in concentrating the fresh liquid from biorefinery for further
treatment or for direct use as a semi-liquid feed. Many commercial

true protein in first (A) and second (B) cut.

There is a great effect of agronomic factors in grass production on the total liquid, N

silage additives are based on formic acid so treatment with formic

and true protein yield per hectare. Optimizing the agronomy will play an important ge forn
acid is also preserving the sediment as well as the brown liquid.

role for the success of the biorefinery process. .
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Effects of N fertilization and
harvest time on liquid
yield and composition

The growing conditions were cool and dry for
the first cut but humid and warm for the
second cut
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Effect of N fertilizer level and harvest time of Timothy
grass on grass composition and liquid yield
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Harvest time N fertilizer, | Grass DM, g |Liquid yield,| Liquid DM, | Liquid ash, | Liquid yield, ::' ‘Si‘:dk'"
in 2023 kg ha" kg! g kg! g kg! g kg’ DM kg ha'! 9 ha"‘ g
]
299 528 184 88 3085 8.3
290 539 178 86 3295 10.3
289 546 171 98 3439 11.9
314 491 189 97 3739 8.4
297 503 175 101 4306 10.8
294 516 176 99 4714 12.9
265 553 135 116 6502 13.4
262 561 128 124 6908 16.3
250 567 118 143 7764 19.1
]
244 555 9 201 7365 17.0
224 576 91 185 8693 24.1
206 631 82 171 12100 23.1
198 635 73 190 13983 29.1
225 578 78 165 12816 22.4
218 603 70 190 13939 26.9
I P-value
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001
0.002 0.036 0.006 0.003 <0.001 <0.001
0.470 0.975 0.801 0.036 0.158 0.640
fertilizer
0.002 <0.001 <0.001 0.485 <0.001 0.007
0.060 0.115 <0.001 0.405 0.004 <0.001



Effect of N fertilizer level and harvest time of Timothy grass on N
and true protein yield in first cut.

A-True protein yield from first cut N extracted in grass juice as % of total
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Effect of N fertilizer level and harvest time of Timothy grass on N

and true protein yields in second cut.
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B.True protein yield from second cut . ..
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Effect of formic acid treatment of grass liquid fraction
on protein separation efficiency

Liquid fraction — green juice

 Very low nutrience density
* Ease to spoil
« High potassium level

Photo: Marketta Rinne / Luke
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New low-cost methods of extracting-condensing green
protein from fresh green juice

Treatment of juice from fresh material with organic acid and assist with natural
sedimentation

500 g green juice
Control
* 41/t of formic acid
* 6 I/t of formic acid
* 81/t of formic acid
* 10 I/t of formic acid

21 days sedimentation

(after 7 days there was no

. progress in sedimentation) : :
Q Photo: Tomasz Stefariski
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 Treatment of juice from fresh material

with organic acid preserve the juice

preventing of spoilage
Sediment — 25 % of
total volume
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Effect of formic acid treatment of grass liquid fraction on

extraction rates of, dry matter, ash and crude protein into the
sediment.

Formic acid in L Mg’ P-values
0 4 6 8 10 >EM Linear Quadratic
Extraction rates (g kg™")
of fresh liquid
Dry matter 309 442 435 437 435 6.9 0001 <0.001
Ash 301 283 280 299 261 6.8 0017 0.600
Crude protein 630 580 540 510 500 108 <0001 0.187
True protein 800 942 953 947 942 185 <0001 0.004
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Some ideas for use of the condense liquid green protein

 Feed for pigs  Centrifugated and dry to produce

* Piglets are very sensitive to soybeans dry protein feed for poultry and pigs
(it need to be specially processed)

* The liquid protein concentrate could
replace soya in piglet feeds

 Source of formic acid for pig feeds
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Photo: Improve Gut'Health in Piglets — MSP[RS] Resistant
Starch (mspresistantstarch.com) >

Broiler Stock Photos & HD Images (pexels.com)/
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https://mspresistantstarch.com/2020/11/17/improve-gut-health-in-piglets/
https://mspresistantstarch.com/2020/11/17/improve-gut-health-in-piglets/
https://www.pexels.com/search/broiler/
https://www.pexels.com/search/broiler/

Condense liquid green protein for ruminants

« Could provide a new protein source
« By-pass of protein from rumen?

* Lower fill value

* Increase the proportion of ‘forage’

in dairy cows diet

Condense liquid green protein
could be offered as such or

o

mixed in TMR Photo: ‘:I'\d"masalste y '- : S
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Thank you!
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