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A MARIFUn LS THdwau 3 wnoias 16un wed B1, B2 uazB13 uaslulewuszanm
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Fununlar1Bn1 (Coffea arabica) luftufias madenuilnlflssueluaruniuiiy wusilHiden
yialiifansadulaldfluanwgdmanivesiuiiugnniu wu dulsluana Acacia iangfuns
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sudansniafian wazrliAdnisuinsaiuningg W duinds n1sys ey nsedu Wudy
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AunINmMuaLazRuvsENTsslevdyiaselulasaunuudasglufu (Yasums, 2561)

3. Carbon footprint AUNISHAANILN

mandanuaudsiiefuslna awiinsuszdiuindns®in (Life cycle assessment) ludnmile
Fdmfunmsiiensinazyseiiunansenudedaindenlasiuvesuandnet liud mandeuingiu
NTLUIUNITNER N15NTEALEUAT 1151990 wazn15Adnvedes (Harsono et al., 2021; BIANS
UIMsIANIselsaunszan, 2563) lnegunuunsussiliuanansadssiiiu 2 Fetedl 1) msUsdi
WUV Cradle to Grave %30 Business to Consumer (B2C) tun1sAuann1syaesingiounsean
naenininsdinvowmandtomt SnsounquicusiduneumslduBelngiu nszuiunsndn manszane
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AsAIUIUNISUaRUaREA S BUNTEAN (BIANISUSMNSIANISANTSBUNTEAN, 2563)
lunsAnamadinanisudesinviseunszanveananiun teyaugugiuavdeyanieniinegn
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nszuuNsiug wagtuiinluguresulinuieieunsrandeviondnfus dmsual Emission
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Y. [Activity data (unit) x Emission factors (kgCOze/unit)

GR{G Emission (keCCediiy Coffee production (kg
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nsAINTUanUaesiesaunsEINmINIznNIsves 83ANITUINITIANTITNTBUNTEIN KA
MsAnImUIINsNEANuIAMuaznuuRdUSINansUanUdes e ounsyanegd 1.67 uas 1.69
kgCOse/keg TapannIs@ndanudn Medeunsyanfivanuassainfanssunisnanniuniefnely
n¥avonleddanannisladefiuiniuly wesdunounsduazuanunannisllifiuazueand
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NNANISANYIUDY De los and Bartl (2018) ¥NNNSAN®INITAINILN 2 LUUINNATS WA
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0.85-0.89 kgCO.e/kg Wagndsuanundlaaisigaa-tulenie nisvanuaesfiegiiounszan ag’ﬁ'
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auanslu fnsinufu Co, TuseuTegi 6.16 tCOe/rai 3) szuumsUgnaneldsualiinadeamun
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Table 4
Coffee industry by-products and its application.

By-product Applications References

Coffee pulp Mushroom production Fan et al. (2001 ) and Murthy and Manonmani (2008)
Compaositing Mogueira et al. (1999)
Food commodities Madahava Naidu et al. (2004)
Polyphenol extraction Sera et al. (2000)
Anthocyanins Emille et al. (2007) and Murthy et al. (2012)
Animal feed Ajebu Nurfeta,, 2010
Biosorbents Irawaty et al. (2004)

Coffee husk Citric acid Shankaranad and Lonsane { 1999)
Cibberellic Machado et al. (2000, 2002)
Vermicompaost Sathyanarayana and Khan (2008) and Adi and Noor (2009)
Flavor Soares et al. (2000a,b)
Particle board Bekalo and Reinhardt (2010)
Biosorbents Oliveira et al. (2008)
Tannase Battestin and Macedo (2007)

Coffee pulp and husk Animal feed Mazzafera (2002)
Amylase Murthy et al. (2009)
Protease Murthy and Madhava Naidu (2010)
Pectinase Murthy and Madhava Naidu (2011)
Kylanase Murthy and Madhava Naidu (2010)

Coffee silver skin

Spent waste

Fructooligosaccharides and B-furctofuranosidase
Ethanol production

Biogas

Aroma

Phenolic compounds
Dietary fiber

Animal feed

Ethanol

Coffee oil

Adsorbent

Activated carbon
Carbonaceous materials
Antioxidants

Spent coffee extracts
Fuel, biodiesel, bioethanol

Mussatto and Teixeira (2010)

Gouvea et al. (2009)

Jayachandra et al. (2011) and Rathanivelu and Graziosi (2005)
Adriane et al. (2003)

Borrelli et al. (2004) and Machado (2009)
Murthy and Naidu (2010a,b)

Claude (1979) and Givens and Barber (1986)
Machado (2009) and Sampaio (2010)

Burton et al. (2010)

Franca et al. (2009)

Makamura et al. (2009) and Namane et al. (2005)
Hirata et al. (2002)

Ramalakshmi et al. (2009)

Bravo et al. (in press)

Silva et al. (1998), Sendzikiene et al. (2004) and Kondamudi et al. (2008)
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