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' Table 1. Calorie, ADF (acid detergent fiber), and ADL (acid detergent lignin)
IntrOBd Utr(]:tl OI N G £ th t ical f In variety of biomass
loethanol or co-firing is one of the most practical forms - - . . . .

f duction f Ig lulosic bi pract - Biomass Calorie, cal/g ADF, % DM ADL, %DM The ADF and ADL in perennials (miscanthus, switchgrass,
of energy production from lignocellulosic biomass with less Early Maturity SSt Bagasse 4172abt 39.9bc 6.5bcd and energycane) were greater than that in sorghums (P <
conflict with food supply. Degradation of cellulose through Early Maturity SS 3847de 31.6de 5.4¢cd . . .

. c y y 0.01). The in vitro ruminal fermentation assey
hydrolysis Is the pre-step of fermentation in the process of Early Maturity SS at EHY 3862cde 29.5de 4.7d d. ' 9 n . ati "
bioethanol production. The easiness of hydrolysis depends on Medium Maturity SS Bagasse 4188ab 43.0b 9.0b emonstrated somewnat unique gas accumuiation patterns
cellulose/lignin characteristics in biomass. Unlike analysis of Medium Maturity SS 3940bcde  26.1le 5.3cd by the different sources of biomass (Fig. 1). Switchgrass
cellulose and lignin contents in biomass, in vitro ruminal el I S EltIE 3823cCe <261 Eyjues and miscanthus reached asymptote at a later point in
fermentation assay may indicate ethano’l oroduction potential of Energy sorghum 4267a 35.7cd 6.0cd Incubation time in comparison to sorghum. As quantified
Oi h h fiber d dation/s e th Late Maturity SS Bagasse 4134abc 41.5bc 7.8bc parameters shown in Table 2, fermentation pool size and

OMaAss TIFVUGN HLET Hegraciationfietmeniaton with a Late Maturity SS 3948bcde  27.7e 5.2d fermentation rate of the biomass was in the order of sweet
relatively little preparation (Weimer et al., 2005; Han et al., i . .

. . . . LEUE WIS &9 Bl 157 Sl 2iees  5die sorghum, energycane, switchgrass and miscanthus.
2013). A study was conducted to investigate biofuel production Miscanthus 4228a 58.6a 14.0a ! !
potential of a range of lignocellulosic biomass targeting heat Switchgrass 4308a 59.2a 15.5a
generation and ethanol production. Energy cane 4067abcd  53.9a 12e
1SS, sweet sorghum . _
_ INumbers following the same letter(s) within the same column did not Conclusion

Materials & Methods differ at P > 0.05. Based on fiber, lignin, and ruminal fermentation parameters

- Nine lignocellulosic biomass samples including switchgrass T EH, early heading stage harvest of the tested biomass, fiber composition and
(Panicum virgatum), miscanthus (Miscanthus giganteus), nydrolysis/fermentation potential vary in the sources of
sugarcane (Saccharum spp.), energycane (Miscanthus and 120 | | piomass (perennials vs. annuals). Higher fiber and higher
Erlanthus CrosseS)’ and Sweet Sorghum (Sorghum blCOIOr) Energy sorghum e Sweet sorghum — esssssEnergy Cane — e Miscanthus — e Switchgrass |gn|n Content |n Some perenr“al b|0maSS Seem to

« Determination of ADF (acid detergent fiber) and ADL (acid negatively affect in vitro ruminal gas production, indicating
detergent lignin) according to Robertson and Van Soest e ——— lower hydrolysis/fermentation potential in the bioethanol
(1981) 80 — _ production process.

* Invitro ruminal fermentation & determination of in vitro gas
production parameters (Schofield et al., 1994)
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Fig. 1. Fermentation gas accumulation from a variety of biomass incubated Robertson JB, Van Soest PJ (1981) The detergent system
with buffered rumen fluid for up to 72 hrs. of analysis and its application to human foods. In: The
Analysis of Dietary Fiber (eds James WPT, Theander O)
y : | o] ] Table 2.In vitro ruminal fermentation parameters determined by a single pp. 123-158. Marcell Dekker, New York.
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Purge with CO‘ gas + sample + {gas production/ 0.5 hrs o Feed Stock Fermentatlon Fermentatlon Lag tlme SChOfIEld P, Pltt RE, Pe” AN (1994) KIﬂEtICS Of flber
buftered rumen fluid | pool rate digestion from in vitro gas production. Journal of Animal
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