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Overproduction of sugar causes a reduction in the acreage under sugar beet. That is why new non-food technologies for exploitation
of agricultural products are sought. Utilization of beet for liquid fuel production could be one of them. The aim of experiments
with sugar beet raw juice fermentation was to verify the possibility to return a part of distiller’s slops back to the fermentation
process and thereby to obtain stillage with higher content of dry solids. This would bring about energy savings during slops
thickening and drying. Tests with recycling of different portions of stillage (20, 25 and 30%) back to the fermentation stage were
carried out. No significant increase in dry solids content in mash was found and therefore no energy savings during thickening
can be expected. The only savings can be made in water consumption that is replaced by slops.
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– Bioethanol program can solve problems with overpro-

duction of agricultural products.
– Optimal utilization of agricultural potential, better ex-

ploitation of agricultural production and arable land in
marginal regions with less favourable climatic conditions.

– Maintenance of a certain level of employment in agri-
culture due to an increase in acreage.

– Lower dependence on crude oil import.
– Utilization of waste material from bioethanol producti-

on that has high values of BOD and COD as a fertilizer
or feeding mixture and therefore restriction of its treat-
ment in sewage water. It would improve the economics
of the whole technology.
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� =
energy input in products (including by-products)

 energy consumption (treatment and production)
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– Refractometric dry solids (RDS) content (= sacchari-
zation) – measured directly on digital refractometer
ABBEMAT (Dr. Kernchen, Germany). Results are ex-
pressed in % (w/w).

– Polarization – determined on polarimeter SUCROMAT
VIS/NIR (Dr. Kernchen, Germany) at the wave length

589 nm after precipitation of diluted sample (13 g of
sample filled with distilled water in 100 ml volumetric
flask) with Herles I and II agents and filtration.

– Purity – calculated as a ratio of polarization to RDS
multiplied by 100.

– Content of sucrose and invert sugars (= sum of glucose
and fructose) – analysed on HPLC with autosampler
AS 54 (Ecom s.r.o., Czech Republic), column filling:
ionex OSTION LG KS 0800 Ca2+, mobile phase: demi-
neralized water with flow rate 0.5 ml/min at the tempe-
rature 80°C, compact glass cartridge columns for
impurities interception were implemented: HEMA BIO
1000 Q (3 × 30 mm), HEMA BIO SB (3 × 30 mm)
(Tessek Separon, Czech republic), sample dosing was
provided with autosampler AS 54 (Ecom s.r.o., Czech
Republic), detection was by refractometer RIDK 101
(?')�('*�(.P�4QP$*(�L��G('�'� Czech Republic), data col-
lection, integration and evaluation were done by com-
puter program CSW 17 (Data Apex, Czech Republic).

– pH – measurement of diluted sample (13 g of sample
filled with distilled water in 100ml volumetric flask)
on apparatus THERM 2290-3 (ALMEMO, Germany)
with the glass electrode.

– Ethanol – in fermentation broth and thereby the ethanol
yield was determined together with sugars on HPLC
under the above-mentioned conditions. Ethanol concen-
tration in the distillate was measured by a specific-gra-
vity bottle.

– Ethanol yield – expressed as a percentage of theoreti-
cal yield that would be achieved if all present sugars
were absolutely transferred to ethanol and carbon dio-
xide.

– Ash – conductivity measurement of diluted sample (5 g
of sample into 100 ml of distilled water) at the tempe-
rature 20°C. The conductometer was OK-104 (Radel-
kis, Hungary). The amount of soluble ash (A) is
calculated from the formula (FRIML & TICHÁ 1986):

A = 0.0018 a  (b – c) ×  (0.9 + S/1000)

=��(�� � "�*�-4�('*%(���,�-�'$%(���$�/%* �.��R��
' "���.�%�* ; *3��,�$�/%* �.��-�K�-�
� "���.�%�* ; *3��,�� $* //���='*�(�%$���,�(�$'-4/�

� /%* �.��-�K�-�
, "�(�,('�*�-�*( ���(3�$�/ �$��$'���'( �'* �.���,�*��

$'-4/���E�=K=�

 "�'���((��* �.�,'�*�(�,�(�*�-4�('*%(���)*' .���,(�-

*���,�(-%/'�

a = 1/1 + 0.023 (t –20)

– Anion and cation content – measured on isotachopho-
retic analyzer IONOSEP 900.1 (Recman, Czech Re-
public).
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– Dried yeasts Saccharomyces cerevisiae, strain DF 639,
were used for fermentation to ethanol. The yeasts (pro-
duced by SIHA, Germany) are enriched with nutrients
and their biggest advantage is they do not need be pro-
pagated before application.

– French commercially produced bakery yeasts Saccha-
romyces cerevisiae.

– Distillery yeasts Saccharomyces cerevisiae from the
Culture Collection of the Department of Fermentation
Chemistry and Bioengineering were maintained on malt
agar slants at 4°C. The inoculum was grown on com-
plete medium at 30°C for 24 hrs in Erlenmeyer flasks
placed on the rotary shaker.
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