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(57) Abstract: A range of concentrations exXists
in which fermentation inhibitors derived from
pretreatment of lignocellulosic feed stocks inhib-
it growth of lactic acid bacteria without affecting
fermentive yeast. By optimizing levels of fer-
mentation inhibitors to fall within this range,
yeast fermentations of lignocellulosic biomass
can be conducted under non-sterile conditions

~#=Glucose with ethanol yields comparable to those
-#-Ethanol achieved under sterile conditions. Optimised in-
—Lactate hibitor levels can be achieved by controlling the

water/biomass ratio of a lignocellulosic biomass
during and after pretreatment, for example by
washing the fiber fraction of a previously pre-
treated lignocellulosic biomass with a pre-de-
fined amount of fresh water or recycled process
solutions. Crude extracts of liquid fraction or
process solutions from pretreatment of lignocel-
Iulosic biomass can also provide an effective
anti-baterial treatment for first generation starch
fermentations.

FIG. 2. Non-sterile pre-hydrolysis and SSF of pretreated wheat

straw having a water/biomass ratio of 5:1.
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Claims:

1. A method of processing lignocellulosic biomass comprising preparing a non-
sterile yeast fermentation mixture comprising the fiber fraction of a pretreated
lignocellulosic biomass and optimised levels of fermentation inhibitors achieved by -
controlling the water/biomass ratio of a pretreated biomass or by otherwise adjusting
the amounts present in a pretreated lignocellulosic biomass and/or in a fermentation
mixture in such manner that when the pretreated lignocellulosic biomass is
fermented in a fermentation mixture or when the fermentation mixture containing
optimised levels is fermented, lactate yield in the fermentation mixture after the
desired part of fermentable sugars have been converted is lower than about 4 g/ kg
and ethanol yield is higher than about 75% theoretical yield. |

2. The method of claim 1 further comprising fermentation of said non-sterile yeast

fermentation mixture.

3. The method of claim 1 or 2 wherein optimised levels of fermentation inhibitors are
achieved by controlling the water/biomass ratio in the pretreatment and in any post
pretreatment processing of the pretreated lignocellulosic biomass.

4. The method of claim 3 wherein the pretreated lignocellulosic biomass is subject to

washing and pressing steps.
5. The method of claim 4 wherein the pretreated lignocellulosic biomass is washed
with water to achieve a water/biomass ratio in the pretreatment and in any post

pretreatment processing to about 5:1.

6. The method of claim 4 wherein the pretreated lignocellulosic biomass is washed

with water to achieve a water/biomass ratio of between about 4:1 and about 8:1.

7. The method of claim 4 wherein the lignocellulosic biomass is pretreated to
severity index at least about 3.5.
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8. The method of claim 4 wherein the lignocellulosic biomass comprises wheat

straw, bagasse, or corn stover.

9. The method of claim 4 wherein the lignocellulosic biomass comprises rice straw,
bagasse, corn fiber, hardwood bulk, softwood bulk, nut shells, corn cobs, grass,

paper, or cotton seed hairs.

10. The method of claim 1 or 2 wherein the fiber fraction of the pretreated

lignocellulosic biomass comprises dry matter mass of at least 40 kg.

11. The method of claim 1 or 2 wherein the fermentation mixture is a continuous

culture.

12. The method of claim 1 or 2 wherein the fermentation mixture is a batch or fed-

batch culture.

13. The method of claim 1 or 2 wherein the fermentation mixture is prepared from a |

pre-hydrolysed fiber fraction of a pretreated lignocellulosic biomass.

14. An anti-bacterial composition comprising a crude extract of liquid fraction from
steam pretreated lignocellulosic biomass adapted for use as an alternative to hops

or other anti-bacterial or asceptic agents in yeast fermentation mixtures.

15. A method of fermentation to produce ethanol or other yeast fermentation product
comprising addition of the anti-bacterial composition of 14 to the fermentation

mixture.

16. A method of fermentation of starch biomass comprising the steps of

- preparing a non-sterile fermentation mixture comprising a starch biomass and
optimised levels of fermentation inhibitors that inhibit contaminating bacterial growth
and/or lactate production while having substantially no affect on ethanol fermentive
organisms; |

- fermenting said fermentation mixture.
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