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Abstract

The utilization of poultry byproducts for sustainable and productive production of energy and bioproducts in
integrated biorefineries is a promising and beneficial proposition to reduce pollutants in contemporary circumstances.
These biorefineries employ chicken byproducts as the raw constituents and utilize these materials to produce high-value
biological products via distinctive methods. The implementation of sustainable and eco-friendly biorefineries presents a
promising prospect for fostering an environmentally aware economic structure. As a result, this research concentrates on
assessing the environmental impact of conventional chicken meat production methods and biorefinery-led meat
production methods via life cycle assessment techniques. This study examines the ecological consequences of chicken
meat production in a circular bioeconomy framework. The current research includes the development of two distinct
scenarios: scenario 1 focuses exclusively on conventional chicken meat production methods and scenario 2 encompasses
the production of chicken meat and the economic utilization of chicken feather waste via liquid hydrolysate, as well as
the valuation of chicken fat waste to biodiesel and glycerol. As per the results, producing chicken meat according to
scenario 2 leads to a 46% reduction in the detrimental impact on human health when compared to scenario 1. Also, the
production of chicken meat according to scenario 1 leads to the amount of damage to the ecosystem of 1.03E-5 species
per year, while applying scenario 2, this damage is reduced by 43%. Scenario 2 also shows a 34% reduction in resource
damage compared to scenario 1 per ton of chicken meat production. The reported reduction percentages shed light on the
progress of scenario 2 in reducing its environmental footprint compared to scenario 1, which further highlights the
significant advancements in environmental sustainability achieved through the mentioned process.
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Fig. 1. Production of chicken meat under scenario 1
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Table 1. Amount of inventory data in scenarios 1 and 2
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I L
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Sal L
_ kg 05 05 &l sy kg . 438
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i -
s kg 9 9 Sl kg - 25
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Sl CANRRS
=% kg 0.56 056 ol
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o) S §65 oS
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. . sy
Jr kg 5.05 5.06 O S kg 15 15
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vl 8 Slogel
T m3 192 192 - kg 18.1 18.1
Natural gas Ammonia
s 2 kWh 410 538 QI S kg 30 30
Electricity Nitrogen oxides
ol . ST
; L 725 1310 o Sl 2 kg 55.2 55.2
Water Carbon dioxide
L
JE 5 Jom tkm 1.93 3.69 © kg 5.62 5.62
Transport Methane
& 2 kg - 35 05| Sl Lo kg 3.72 3.72
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: 5 oyseeST ololas
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IR e kg - 0.93 ol kg 0.0103  0.0103
Sodium hydroxide Phosphorus
S5 | s
298l S kg - 02 7 kg 531 531
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R Slsgel
Js kg - 50.7 e kg 0.369 0.369
Methanol Ammonia
- o
SeeSopden ey kg - 2.03 e kg 0.294 0.294
Potassium hydroxide Nitrite
| S lans
el SB 50 kg ; 16 kg 0.12 0.12
Hydrochloric acid Phosphate
| Sl FICARWES
S kg - 162 Glae ol kg 256 256

Malic acid

Suspended solids




VE-Y Lo /F o)l A 0,93 /065,5LaS &gl 5o 4y 5

e S pdie Aledges A

caalio 51 3ol )15 solaiwl saims lis a5 was o lis ple rals
L b yieS golasdl g (Jaime Caj Sl 5 cdyms talS
Gy Sl IS Sl 5l Y S el mlie aldss ¢ gl Sl
)l 93 (bl 2 70 CuBisS 05V g (0 00 (B339 (shanee
Loawlie 0V gl ams o plas 1) iegh ol o alir
B oo plid e o FF e 4|y g BB el ) (ggs L
ol Plas @ 0 ¥ gl Jawgs 0ol ploxil Sgs duo o o
Sgage 0320 LS V gyl b dwslie jo o] st lame Lo,
23l g @l cnl el (dasme Sans 5l 5o 2y B
SIS pals ol ¥ og )l j0 oads 1] sleogds 5 Lagis! il
Shals > a5 cal 55 bls S e oST )T assrecins
VLS OX JUCTS S AYPRSR T JUP S KV TPV JDRCT S o COUR:
Lo b 55 sloo Sy, 35t 0gdlly (sLlie dnslin o IS, ebay
26l stz g P8 Gladisel plie 4 g0 5T a5 10 S
Lnge}A.w 9 LbLg).:‘)..M:‘ 6|).>‘ d)).lc )l U‘y(SA a5 Jwd ‘SAM
..>)5T Cewd 4 5o

&lio 555,50 5l oolail ¢ a5 o8V 4o 115 00 slans] 5 .ol
@l jlooliinl 5 6350 Qb)) -3sloien (55978 Jpare sslulaz
ol o ceilB 5 Jae ey Ghle b sl st oYL
L oy slo oVl (goladl ouiw Sl 05 odpzmiw ig,
by po sloan o conl azgi BB mile SO €50 Oluls sl oolarl
ais s ke slagis, sl by wluls syslesr @
ol b s 5logm 4 elbtws bl axgi BB wlgs o DY gae
S e gy PRLYL SVsame 958 5l S wely
o ol YL 5l (6,18 0500 g oloul sl 3551, Gl B
Al jerme 5 (S Slagad Jgete Canl (S €50 Dl sl
Qo Cu e o fosdl ygiws o James gy Ol jie 4y (gainl
Slles glp ) plaase 5 (Sazm as e slao labial plo g
oy ol g S o obml gy oRaVL
Gy s b Lol ghe b co wlpie re Cluls
b LQQT 0l Gt DY guae

cshazrotun § Ol ST (2059 -T-F
@l 5l gelr S50 Jat—ad 53 hanmee Sy U1 (2005
S sy U Coenl (et ladsd (o sal o way
g L sl la—alie Julow G plasl jslate 4 onl pliy
G 3 5 55,5 5 o 5 5 aognye gl e St ady
nl 4t (V) JS8) Wod (s 2 039 2 (e SR3)IS2
Cedls 4y ] (00, 0 | glazgs LB 2l W) g
L aws o plid as was o &Y g e 4 ) gyl 5l Ll
552U Gl 5 b Lo b oY gyl Conns 4y 25ty
b oo pEalS Sl lacaaen 5 e CbgS 0lg

G5 S5l ol 89, ¢ las] Codl 4 o] diss alie
55 st Sty 4 ] dd (610 ¥ gl ) gl 1 e
Y gl Cou €0 CuligS gr aS wes oo lid ol oyls g2
o9l g (hals am )0 g wms o (LS ) por Cannnj e Sbla
21 b S Y gl eizen WS o0 o5 1) e 55
Sdg Cao luly loged 53 18 ke g acuglgl asllly
s s i | 05 el sbs, Wlgiee Eye SBeS
b asS S8 anmocans j Sl 51 55lk g slalT (slosisl 4
Shsm Gl 4 £y0 Sluls jlas g slollan¥i (> )
4 Sluls bag gly 0 Gl d jo S oo colaiul
Sluls g oo axlge Al glacgsgass b ;)L Y pams
Lol a5 ol Giliee JT olgo 51 oS 5 Wnaz g dasgi ol g3
Jows el ooid Bran Slyg> 5 g sliz! doy (Y gad
ooliiusl ¢ o)l b (YIS & oz Slald b > cnl sl Coilibge
Sl Sz 25 (o0 63970 1) piySllanl g oonzmy slags sl
ool (S anlie o slagty; szl g anwss b b e (28
asly 5l Sluls @iz slocuS 5 lp (o5l loladl 4
Ul 5 Epo Slls sy cboolfigVly phaw sl sl
Sl 58 e ) ol ady b bl
G0 528, )L 3o pilie s oSVl Sl Sl Coibs
olazsl ol 5 anls LU wligas b aile Lelse

oul Gy A & po CgS (SO wulgi aumoems ) s Wl g Ol S1-Y Jgus

Table 2. Effects and environmental damages of producing one ton of packaged chicken meat
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Impact category Unit Scl Sc?2
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: kgCO2eq 1.07E+03 6.24E+02
Climate change

ol oz kg CFC-11
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Ot 6ng,;T e Coew
Freshwater ecotoxicity
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kg 1,4-
DB eq
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1.19E+01
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Fig. 3. Comparison of the weighted environmental impacts of 1 ton of chicken meat production in two scenarios.
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