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Saccharification and Fermentation %38 SSF

wuvnwillunsiilseansnmnsruiunisnaneynueaniiudugs feo miﬁwmwmiuiaﬁmimﬁmﬁmmL%u%uimqﬁuga (High gravity; HG
way Very High Gravity; VHG fermentation ImaﬁmmL%’u%’umaqLLﬁﬁaﬁ'a:mafﬂﬂ”aaﬂw’aﬁaaaz 23-25 uay >30 auau) §eazvilile
anudduienueslutiviingtu Gesas 13-15 uay 16-20 Tnetuas audiu) Wumshiefinssavinmnsuaavedsany anmstitduasndany
awne Tnslawgndanuildlunisnduemuea egndlsimumshiviuanezlvisnuazveweswaniifinnmilngs fnslualdties Fevilsinismunay
mslsianudou uagnsgesfivssavsameh ddulunssurumandnaieiviesnisliniuldd Sufusesiinenanih eshliinameudatounanas
Tsdnvasnamenmvsshanfiaunsodinhlén Wukaidonnanesiusznousmannedusanilsdluian fudumsimuinssuaunminuuy HG uag
VHG wasrsiudsvdsan annsovildlasnsuiuanwingauseieuluifidosniuvadiiv (Cell wall degrading enzymes) LitoanarumilaiGudui
anuditugevesingivas aluladfnamiannsavssgndlifiutudunasituan fiduisamnsadonmeluladildindumaminenusauuy
VHG-SSF ThiiiosufoRnamaluladuusguifudiuzvdauazutl quiiugimnssuasmaluladianmuinni 16insfniinunssuaunasdaoniuea
nifudiUends iatuduuasiasiuan fensuiuanmingiuseteulsinemsdn dieliasnsantnlfluangiifiusinamewudgatu mnkaaudise
voamaluladianam nesvudsiandenlan (Global Environment Fund, GEF) 3slmsfinnsanadfuayunusiniunuszezna 5 (w.e. 2556 - 5.0. 2561)
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Processing condition ‘ ‘ Technology Limitation ‘ ‘ Technology Development
Fresh root 60-65% moisture - Variation in root quality
v 25-30% starch - Seasonal availability

Mash viscosity reduction

el technology of fresh roots
Process ¥ v
water Mixing 20% total solid - Dilution of total (solut.;le) solids due to viscosity problem Higr.w Gravit){ (HG)
Energy v - Require process water Very High Gravity (VHG)
Cooking > 100°C At high temperature to gelatinize starch Raw starch digesting enzyme
M v
Liquefaction 85-95°C, 1-2 hr At high temperature to optimize enzyme activity . ltNon—tLherfmtaL process
imuttaneous Liquetaction, Saccharification
¢ Fermentation, SLSF)
Saccharification & 30-35°C, 48-72 hr - Low ethanol concentration
Fermentation (SSF)
v High ethanol content
Ethanol mash 9-19% (v/v) ethanol - High energy requirement in distillation (15-18%v/v)

E
nergy —— v Less energy

Distillation 95% ethanol - High wastewater treatment cost Less wastewater
v
Ethanol VHG-SLSF process
v o a  al U a 4
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