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Big disadvantage in sugar beet processing is the possibility of sugar beet treatment only during a three month period. This paper
deals with possibilities of raw juice long term storage without adding any chemical additives. For this purpose sugar beet raw juice
concentrates were prepared on the climbing film evaporator during two sugar campaigns 97/98 and 98/99. The final refractometric
dry solid content varied from 40 to 72%. Some juices were pre-treated by micro- or ultrafiltration. Concentrates were stored for
the period of 5 months (campaign 97/98) and 7 months (campaign 98/99) in a stock-room without any heating. Temperatures in
the stock-room were very close to the outdoor average temperatures. It resulted from the analysis that initial dry solid content
about 65% seemed to be sufficient for avoiding microbiological decomposition and slight sucrose inversion could be expected but
not any other monosaccharide decomposition. Initial dry solid content of juice concentrates at least 70% assured high stability.

There was not found any relevant influence of the used methods for raw juice pre-treatment on concentrate durability.
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Overproduction of foodstuffs and the following agricul-
ture production fall seem to be one of the biggest prob-
lems in agriculture in the Czech Republic and other countries.
Only in Eastern European countries the sugar produc-
tion and consumption decreased by 13% in 1989-1993
(CiZ 1995) and sugar beet sowing areas in the Czech Re-
public dropped by 16 thousand hectares (KUNTEOVA
1997a). For these reasons new ways of exploitation of ag-
ricultural products out of the food industry are looked for.
One of the possible ways could be plant biomass process-
ing to obtain an energy source, for instance bioethanol
(ethanol produced by fermentation from different carbon
sources) which can be used as an engine fuel.

Sugar beet seems to be one of the most advantageous
raw materials from this point of view.

Molasses, the waste product in the sugar industry, is
utilized the most for fermentation processes nowadays.
But this traditional raw material brings many problems with
further treatment of waste products such as distiller’s stil-
lages (KUNTEOVA 1997b). That is why more optimal inter-
mediates from sugar industry are searched for bioethanol
production:

— Beet and beet pulp fermentation is negatively influenced
by a slow release of sugars from pulp into the fermented
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solution. Storage of beet is also problematical and brings

sugar loss due to enzyme action (BERGHALL et al. 1997).
— Thin juice is very suitable for ethanol production but

there is no possibility to store it for a longer period.

— Thick juice is possible to store, on the other hand there
are high expenses for its production (KUNTEOVA, LOUC-
KA 1997).

Considering all these facts, raw juice could be used as
another intermediate. Raw juice contains all nonsugars
which are removed in a traditional technology by purifica-
tion process. These nonsugars remain in broth after the
fermentation process and its composition is very suitable
for addition into feeds. Additional advantage in compari-
son with molasses is a low content of inorganic salts (es-
pecially potassium).

Besides fermentation, there is another way of raw juice
utilization. It is direct cooling crystallization to obtain sug-
ar. This method might replace defecation and carbonation
processes in a traditional sugar beet treatment and reduce
energy and technological costs (VACCARI 1997; BUBNIK
etal 1997,1999).

Cooling crystallization and fermentation are processes
which could run for the whole year and could be combined
together: first cooling crystallization is carried out and then
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mother liquor from crystallization is used for fermentation,
which seems to be economically more favourable than di-
rect fermentation of raw juice (BUBNIK et al. 1998a).

For the above-mentioned reasons the problem of raw
juice storability has risen and is solved at many research
centers.

FIEDLER et al. (1993) determined conditions (water ac-
tivity, pH, temperature) for storability of raw thick juice
from sugar beet. Limiting parameters were water activity
0.88 (equivalent to 67% refractometric dry solid), pH 6 and
temperature 5°C. Tests with periodic formalin dosing were
also carried out. All research is complemented with de-
tailed results from microbiological tests.

In Austria (POLLACH 1992; HEIN et al. 1996) they start-
ed to deal with raw juice storage in the eighties due to
ethanol and “whole sugar” production. Attention was fo-
cused on raw juice thickening and problems connected
with it, such as scale formation which was prevent by add-
ing Ca-ions to the raw juice and/or using special fluidized
bed evaporator for pressed juice thickening. The concen-
trate was stored under carbon dioxide in a tank with the
conical head to restrict the exposed surface.

POLLACH et al. (1999) also widely discussed the risk of
microbial contamination in sugar factories and mentioned
the recent results from storage of thick juice and its pro-
tection by spraying of sodium hydroxide solution to the
surface.

As it was said before, extension of sugar beet raw juice
treatment into the period when sugar campaign does not
run was one of the most important aims. First, it was nec-
essary to verify methods for pre-treatment and thickening
of raw juice and find suitable conditions under which it is
possible to store raw juices without any decay of the main
components. Department of Carbohydrate Chemistry and
Technology in Prague has been engaged in this problem
for more than 5 years. Results from storage of raw juices
which were sampled during the sugar campaigns 1997 and
1998 are presented in this paper.

MATERIAL AND METHODS

Raw Material: Samples of sugar beet raw juices were
taken from different sugar factories and different extrac-
tors during the sugar campaigns 97/98 and 98/99. Tables 1
and 2 show designation and pre-treatment method of raw
juices in both sugar campaigns.

Pre-treatment of Raw Juices: After sampling some juic-
es were pre-treated in different ways:

« Alkalization: pH adjustment with 10% NaOH to the ran-
ge of values 6.7-7.2.

* Microfiltration — ICT: Microfiltration of raw juices was
carried out at the Institute of Chemical Technology (BUB-
NIK et al. 1998b) on a filtration unit made by French firm
T.LA. Bollene equipped by ceramic membranes MEM-
BRALOX with the filtration area 0.2 m?, porosity 20 nm.
Limiting conditions were: temperature 85°C, pH range
0.15-13.5, maximal pressure on input: 0.6 MPa. During

Table 1. Designation of raw juice samples in the campaign 97/98

Desig- Sugar Date of sampling Method of
nation factory in factory pre-treatment

D1 Dobrovice 18-11-97 alkalization

D2 Dobrovice 18-11-97 no pre-treatment
D3 Dobrovice 06-10-97 microfiltration-ICT
D4 Dobrovice 04-12-97 no pre-treatment
uUs Uzice 02-12-97 no pre-treatment
B6 Basnice 25-11-97 no pre-treatment
B7 Basnice 25-11-97 alkalization

B8 Basnice 25-11-97 microfiltration-ICT

Table 2. Designation of raw juice samples in the campaign 98/99

Desig- Sugar Date of sampling Method of
nation factory in factory pre-treatment

AF Modfany 30-11-98 ulrafiltration-VUC
BO Modiany 30-11-98 no pre-treatment
BF Modfany 30-11-98 ultrafiltration-VUC
BOF  Modfany 30-11-98 microfiltration-ICT
Cco Modfany 30-11-98 no pre-treatment
CF Modfany 30-11-98 ultrafiltration-VUC
COF  Modiany 30-11-98 microfiltration-ICT
BL Modfany 25-11-98 blanched

1N Modiany 25-11-98 sucrose inversion

the microfiltration some suspended particles like colou-
red substances and colloids were eliminated and also
juices were partly sterilised because of microorganism
removing.

Ultrafiltration — VUC: Ultrafiltration was carried out at
the Sugar Research Institute in Prague on the testing
equipment UNION FILTRATION (Denmark) with plate
arrangement of membranes (SARKA et al. 1999). Three
different membranes with different cuts-off were used:
PES/PVP 4 PP (cut-off 4000) —raw juice AF,

GR61PP (cut-off 20 000) —raw juice BF,

PES 50 H (cut-off 50 000) —raw juice CF.

Working conditions were following: medium flow
6-8 /min, temperature 25-30°C, pressure difference
0.1-0.35 MPa.

Sucrose inversion was provided by enzyme B-fructosi-
dase action in raw juice with pH 5.5.

Blanching — raw juice obtained by heating of sliced beet
with steam in a kitchen equipment BRAUN with ad-
justable time of steam operation from 0 to 60 min.

For comparison some juices were left without any treat-
ment.

Thickening: Before storage juices were thickened on a
climbing film evaporator (ARMFIELD, England) (Fig. 1)
up to the required refractometric dry solid content. Evapo-
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Fig. 1. Climbing film evaporator Armfield

ration run in two stages, under the vacuum and following
conditions:

steam pressure: 100-150kPa
pressure inside the evaporating tube: 60 kPa
input juice temperature: 2°€

output juice temperature in the 1¢ stage:  72-74°C
output juice temperature in the 2" stage: 74-77°C
input juice flow rate: 15-171h

Storage: Campaign 97/98 — Juice concentrates were
placed into 5 or 10litre barrels and stored in a stock-room
without any heating. Temperature in the stock-room was
very close to the outdoor average temperature. It is also
necessary to notice that no chemical additives (as e.g.,
formaldehyde) were added to extend the durability because
we wanted concentrates to be available for another possi-
ble treatment in the food industry.

Campaign 98/99 — Raw juice concentrates were stored
almost under the same conditions as in the campaign be-
fore (that means: in 51 barrels and 21 polyethylene bottles
placed in the stock-room). The observed period was long-
er and the maximum temperature (30°C — June 1999) was
higher in comparison with the previous campaign (Table 3).
We also wanted to restrict mould growth on the surface of
concentrates and for these reasons bottles and barrels
had to be filled up to the cover and minimum of air was left
inside.

For evaluation changes during storage samples of con-
centrated juice taken in one month or two month intervals
(Table 4) and juices were analysed for the period of 5
months (campaign 97/98) and 7 months (campaign 98/99).

Analytical Methods

Refractometric dry solid (RDS) content (= sacchari-
zation) — measured directly on digital refractometer
ABBEMAT (Dr. Kernchen, Germany).

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 I agents and filtration.

Purity — calculated as a ratio of polarization and RDS
multiplied by 100.

Content of sucrose and of invert (= sum of glucose and
fructose) — analysed on HPLC with autosampler AS 54
(Ecom, s. 1. 0., Czech Republic), column filling: ionex
OSTION LG KS 0800 Ca**, mobile phase: demineralized
water with flow rate 0.5 ml/min, detection: refractometer
RIDK 101 (Laboratorni piistroje Praha, Czech Repub-
lic).

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

RESULTS AND DISSCUSION

Sugar Campaign 97/98: Changes in the composition of
stored raw juice concentrates (refractometric dry solid con-
tent, polarization, purity, pH, sucrose, glucose and fruc-
tose content) were observed in a five months period during
the winter and spring months when the temperature in a
stock-room did not exceed 20°C (Table 5).

Refractometric Dry Solid (Table 5, Fig. 2): Samples D1
and D2 show very slight variations of values. Gradual sac-
charization increase (samples D3, D4, U5, B6 —B8) is pos-
sible to explain by the way of juice storage. Concentrates
were placed in the stock-room where the temperatures were
very close to the outdoor temperatures and that is why
from the beginning of the experiment sucrose partly crys-
tallized (because of the low temperatures during the winter
months) and later it dissolved because of the rising tem-
perature. Another reason could be the way how samples
of concentrates have been taken — concentrates were so-
lutions with very high viscosity placed in 101 barrels so it

Table 3. Average, minimum and maximum temperatures in 1998/1999

Nov-98 Dec-98  Jan-99 Feb-99 March-99 April-99 May-99  June-99
Average temperature 2.1 -0.8 3.1 -0.3 6.1 9.7 15.2 21.0
Maximum temperature 10.0 72 13.5 5.8 10.7 14.5 28.5 30.0
Minimum temperature -3.0 -8.7 -8.8 <73 2.0 38 9.5 15.0
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Table 4. Dates of analyses of samples from campaign 97/98 and
98/99

Number Date Designation
of analysis of analysis of analysis
Campaign 97/98

1 16. 12, 1997 XI1-97

2 19.01. 1998 1-98

3 16. 02. 1998 11-98

4 17.03. 1998 111-98

5 15. 04. 1998 IV-98
Campaign 98/99

1 21.12. 1998 XI1I-98

2 20. 01. 1999 199

3 16. 02. 1999 11-99
4 20. 04. 1999 v-99

5 30. 06. 1999 VI-99
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Fig. 2. Changes in refractometric dry solid (RDS) of raw juice
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Fig. 4. Changes in invert content of raw juice concentrates during
the campaign 97/98

was not possible to heat them for better sampling other-
wise the experiment conditions would have been changed.
For these reasons saccharization changes can be consid-
ered very small.

Sucrose Content (Table 5, Fig. 3): Both methods for su-
crose content determination (polarization measurement and
HPLC) show the same trends in all samples. Polarization
values are mostly higher. Samples from the sugar refinery
Dobrovice had the highest purity and the gradual decrease
of sucrose content was confirmed by both methods. Chang-
es of sucrose content in raw juice concentrates with low
initial purity (sugar factories UZice and Ba$nice) were not
too significant and were lower in comparison with juices
from Dobrovice refinery. These values fluctuated around
the initial value without any significant trend.

Invert and Total Sugar Content Determined by HPLC
(Fig. 4): The increase of invert content (= sum of glucose
and fructose) was observed in all concentrates. Samples
from refineries Dobrovice and Uzice (D1-D4, U5) had a

Polarization [%]

D1 D2 D3 D4 us B6 B7 B8
Raw juice concenrate
mXu-97 ou-98 mIn-98

@1-98 mIV-98

Fig. 3. Changes in polarization of raw juice concentrates during
the campaign 97/98

D1 D2 D3 D4 uUs B6 B7 B8
Raw juice concentrate
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Fig. 5. Changes in purity of raw juice concentrates during the
campaign 97/98
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Table 5. Analytical values of raw juice concentrate during storage in the sugar campaign 97/98

Analysis RDS [%] Polarization [%] Purity [1] pH Invert [% in RDS]
XII-97 70.92 65.24 91.99 6.66 245
1-98 . 70.90 65.00 91.68 6.56 2.72
D1 I1-98 69.75 62.40 89.46 6.57 3.33
I11-98 70.00 61.80 88.29 6.71 3.54
Iv-98 70.14 61.30 87.40 6.71 4.80
XI1-97 71.84 64.32 89.53 6.19 1.99
1-98 72.07 65.26 90.55 6.16 2.53
D2 11-98 71.50 64.81 90.64 6.14 3.03
Im-98 71.77 62.71 87.38 6.24 4.26
IV-98 7069 60.90 86.15 6.26 4.97
X11-97 65.30 59.52 91.15 6.94 1.62
1-98 65.20 59.60 9141 6.73 2.55
D3 11-98 65.77 58.93 89.60 6.69 2.87
111-98 66.00 58.42 88.52 6.83 4.15
V98 66.44 57.70 86.85 6.89 5.18
X11-97 67.70 60.44 89.28 4.68 2.19
1-98 69.25 61.70 89.10 4.63 2.34
D4 11-98 71.00 63.92 90.03 4.59 2.70
111-98 71.23 62.37 87.56 4.59 3.64
V98 70.82 61.61 87.00 4.68 5.21
XI1-97 68.40 60.20 88.01 4.56 1.55
1-98 68.63 60.70 88.45 4.50 1.70
uUs 11-98 69.15 60.46 87.43 4.52 1.87
I11-98 69.39 60.37 87.00 4.60 2.48
IV-98 70.38 60.40 85.82 4.57 2.77
XI11-97 70.50 56.32 79.89 5.76 5.29
1-98 71.30 56.60 79.38 5.68 5.79
B6 11-98 7245 57.36 79.17 5.65 7.94
I11-98 72.20 56.25 77.91 5.75 8.78
Iv-98 7277 55.50 76.27 5.72 9.44
XI11-97 70.90 56.04 79.04 7.20 5.71
1-98 72.33 56.74 78.45 7.10 6.19
B7 11-98 72.16 55.74 7125 7.04 7.82
11198 72.81 54.82 75.29 7.16 9.28
1V-98 73.25 54.30 74.13 7.17 9.86
XI11-97 65.30 52.56 80.49 5.89 5.90
1-98 65.42 53.26 81.41 5.78 6.05
B8 11-98 66.17 53.55 80.93 5.75 7.04
111-98 66.53 53.09 79.80 5.81 7.06
IV-98 66.75 53.03 79.45 5.76 7.72

RDS = Refractometric dry solid; Invert = Sum of glucose and fructose contents

low initial invert amount (less than 3% in RDS) and these
values increased twice up to 3—5%. In samples with high
initial invert amount (sugar factory Ba3nice, B6-B8) these
amounts increased up to 7-9%. Absolute invert increase
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was comparable for all samples. By the comparison of total
sugar amount, which was constant, it is evident that the
invert created by sucrose hydrolysis was not subsequently
decomposed. This assumption is also approved by pH
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Fig. 6. Changes in refractometric dry solid (RDS) content of
raw juice concentrates during the campaign 98/99
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during the campaign 98/99
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Table 7. Analytical values of raw juice concentrate during storage in the sugar campaign 98/99

Analysis RDS [%] Polarization [%] Purity [1] pH Invert [% in RDS]
XI1-97 70.92 65.24 91.99 6.66 245
XI1-98 66.00 61.39 93.02 - 0.63
1-99 66.48 61.48 92.48 6.30 0.76
AF 11-99 66.45 60.67 91.30 6.33 0.79
1v-99 66.69 61.18 91.74 6.35 1.50
VI-99 66.93 52.92 79.07 6.34 7.19
XI1-98 69.00 64.02 92.78 - 0.66
1-99 68.03 63.10 92.75 6.68 1.06
BF 11-99 67.97 62.60 92.10 6.84 1.33
V99 68.67 62.45 90.94 6.76 1.15
VI-99 68.10 62.69 92.06 6.78 1.20
XI11-98 56.00 51.05 91.16 - 0.94
BOF 1-99 56.04 2547 4545 5.03 6.50
XI1-98 71.00 65.83 92.72 - 0.78
1-99 70.39 65.04 92.40 6.43 0.75
CF 11-99 68.90 64.37 93.43 6.76 1.32
v-99 68.81 64.77 94.13 6.62 1.30
VI-99 71.48 65.80 92.05 6.68 1.51
XI1-98 69.00 63.33 91.78 - 0.78
1-99 68.79 63.03 91.63 6.53 1.02
COF 11-99 69.01 63.15 91.51 6.45 1.32
1V-99 68.12 6291 92.35 6.54 2.12
VI-99 68.61 61.55 89.71 6.62 2.54
XI1-98 39.00 29.82 76.46 - 32.08
BL 1-99 38.89 24.67 63.44 4.71 27.76
11-99 39.56 8.88 2245 4.54 16.83
X11-98 72.02 -17.24 = - 90.55
IS 1-99 72.02 -13.02 - 4.64 90.92
11-99 72.09 -12.94 - 4.60 91.61
IV-99 72.01 -10.58 - 4.58 89.26
VI-99 72.00 -11.91 - 4.67 89.77

RDS = Refractometric dry solid; Invert = Sum of glucose and fructose contents

stability during the whole five months storage experiment
and polarization and purity decline.

Values of total sugars fluctuate around a certain value
which is given by the used analytical and sampling meth-
od and does not show any significant trend.

Purity (Table 5, Fig. 5): The drop of purity is apparent in
all observed samples and depends on the storage term.
Purity decrease is also confirmed by invert content in-
creasing, when a part of sucrose was hydrolysed into in-
vert.

PH Values (Table 5): All pH values show stable behav-
iour and slight oscillation around the initial value with an
aberration # 0.2. These data indicate that there were no
acids created by monosaccharide decomposition.
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Sugar Campaign 98/99: To avoid the problems with
concentrate sampling we had the year ago there was a part
of well shaken concentrates placed into a series of 25 ml
polyethylene bottles (filled up to the cover) at the begin-
ning of experiment and every month or two months (Table 4)
one new bottle was used for all analyses. Concentrates in
barrels and bigger bottles were lechecked only macroscop-
ically if there were apparent some marks of microbiological
activity (mould growth, foam, carbon dioxide bubbles etc.).

During the storage experiment we monitored possible
changes in chemical composition (Table 6). By comparison
of all measured values it is obvious that the concentrate
stability is affected the most by the initial saccharization
of raw juice concentrate and that is why we will discuss
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two major groups of concentrates according to the initial
RDS (Fig. 6).

Concentrates with the Initial RDS Value Higher than
69% — Concentrates BF, CF, COF and IS". In the concen-
trates where the initial RDS value was higher than 69%
(concentrates BF, CF, COF and IS) there were no consider-
able changes in analytical composition (Figs 7-9):

Saccharization (Fig. 6) was almost stable for the whole
period and all variations are only in a range 1-1.5%. These
results differ from those from the previous campaign when
the RDS values increased (Fig. 2), which demonstrates
that the different way of sampling affected the results.
This time, the small bottles with concentrate samples were
heated-up before analysis, so all sucrose crystals melted.

Polarization declined by 2% in concentrates BF and COF
(samples with the initial RDS 69%) (Figs 7 and 9). The
composition of other samples (with initial RDS 71 and 72%)
did not alter too much. These results are confirmed by
invert and purity values which follow the polarization trend.
The positive issue is that the high initial concentration
(more than 70%) enables raw juice storage even when the
temperature in the stock-room exceeded 26°C.

Concentrates with the Initial RDS Value Lower then
69% — AF, BOF and BL: Another three concentrates (AF,
BOF and BL) with the initial RDS value lower than 69% are
characterized by different behaviour:

Composition of AF concentrate (initial RDS 66%) was
almost the same until April 99, that means no changes in
RDS, polarization, pH and purity were measured and only
a fractional invert increase (by 1%) was found. After that
period, sucrose inversion occurred, which manifested po-
larization and purity decline by 8 % and ten-fold increase
of invert sugar up to 8% RDS (Fig. 10).

In the concentrate BL (initial RDS 39%) was not possi-
ble to reach higher initial saccharization by evaporating
because juice had very high viscosity (caused by high
pectin content) after blanching. After the first two months
of storage moulds were found growing on the surface.
This finding was also confirmed by a four-fold decline of
polarization and purity and rapid decrease of invert con-
tent (Fig. 11).

Juice BOF was thickened only up to 56% saccharization.
Analogously, as the concentrate BL, the durability was
very low and after the first month indications of microbio-
logical decomposition (foam and carbon dioxide release)
were observed, which was confirmed by a 50% fall of po-
larization and purity and invert content increase up to 6.5%
(Fig. 11).

The experiment was discontinued for the last two named
samples.

Conclusion

— Initial refractometric dry solid about 65% seems to be
sufficient for avoiding microbiological decomposition
during spring months with lower temperatures (maxi-
mum 20°C). During storage under such conditions slight

sucrose inversion could be expected but not any other
monosaccharide decomposition.

— Seven month storage with temperature maximum 26°C
without any chemical additives (as e.g., formaldehyde)
is possible with concentrates with initial saccharization
at least 69%. Under these conditions 2-4% decrease of
polarization and purity occurred followed by a propor-
tional invert content growth. For better results it is ne-
cessary to restrict the area where concentrate is in
contact with oxygen, for instance by proper barrel or
tank shape.

— RDS less than 56% was not sufficient for long-term sto-
rage.

— There was not found any relevant influence of the used
methods for raw juice pre-treatment (pH adjustment,
microfiltration, ultrafiltration) on a concentrate stabili-
ty. Most stable were concentrates with the highest ini-
tial RDS (concentrate IS).

— On the other hand, microfiltration had a great influence
on the evaporating process. All filtered juices were ea-
sier to thicken on a climbing film evaporator because of
lower viscosity. Evaporation was faster, no singes were
formed on the heat exchanger surface and there was no
problem to reach very high saccharization of about 70%.

References

BERGHALL 8., BRIGGS S., ELSEGOOD S. E., ERONEN L.,
KUUSISTO J. O., PHILIP E. J.,, THEOBALD T. C., WAL-
LIANDER P. (1997): The role of sugar beet invertase and
related enzymes during growth, storage and processing.
Zuckerindustrie, 122: 520-530.

BUBNIK Z., HINKOVA A., KADLEC P. (1998b): Cross-flow
micro- and ultrafiltration applied on ceramic membranes in
impure sugar solutions. Czech J. Food Sci., 16: 33-39.

BUBNIK Z., HINKOVA A., STARHOVA H., POUR V. (1998a):
Vyroba a vyuZiti ethanolu ze zemé&délskych plodin. [Zavé-
reéna zprava grantového projektu.] Praha.

BUBNIK Z., KADLEC P., STARHOVA H., HINKOVA A., POUR
V. (1999): Sucrose crystal growth from concentrated raw
juice. 21% General Assembly CITS, Antwerp.

BUBNIK Z., STEKL P., KADLEC P., KADLEC K., HLASIVEC
J. (1997): Computer controlled cooling crystallization of
sucrose from raw sugar juice. ECCE 1, Florence, Italy.

CiZ K. (1995): Svétova vyroba a spotieba cukru z dlouhodobého
pohledu. Listy Cukr. Rep., 111: 117-119.

FIEDLER B., SCHMIDT P., KUNKEL K. (1993): Mikrobiologi-
sche Untersuchungen zur Lagerfihigkeit von Rohdicksaft.
Zuckerindustrie, 118: 872-876.

HEIN W., POLLACH G., ROSNER G. (1996): Austrian experi-
ence in producing sugar from unpurified beet. Int. Sugar Jnl.,
98: 52-55, 91-95.

KUNTEOVA L. (1997a): VyuZiti cukrovky k vyrob& bio-
ethanolu. Listy Cukr. Rep., 113: 47-49.

KUNTEOVA L. (1997b): Co pfinsi fepa. Listy Cukr. Rep.,
113:259-262.

21



Czech J. Food Sci. Vol. 18, No. 1: 14-22

KUNTEOVA L., LOUCKA Z. (1997): Vyrobamotorovych paliv  SARKA E., SMOL{K J., GEBLER J., BUBNIK Z. (1999). Ultra-
ze zemédélskych plodin. [Vyzkumna zpriva.] VUC, Praha. filtration of raw juice: 21* General Assembly C.I.T.S., Ant-
POLLACH G. (1992): Vollzucker — Technologische Aspekte. werp.

Zuckerindustrie, 117: 711-714. VACCARI G. (1997): Elimination of the traditional purification
POLLACH G., HEIN W., ROSNER G. (1999): New findings to by raw juice crystallization. L’industria Saccarifera Italiana,
solve microbial problems in sugar factories. 21* General 90: 151-161.

Assembly C.I.T.S., Antwerp. Received for publication October 5, 1999

Accepted for publication December 9, 1999

Souhrn

HINKOVA A., BUBNIK Z., STARHOVA H., POUR V., KADLEC P. (1999): Skladovéni surové Fepné §t’avy. Czech J. Food Sci.,
18: 14-22.

Velkou nevyhodou pfi zpracovani fepy je sezonni charakter mozného vyuZiti. V posledni dobé se oviem objevuje mnoho
technologii, které by umoznily vyuZivat cukrovku a z ni vyrabéné produkty b&hem celého roku, pfi¢emz by doslo k vyraznému
sniZeni jak provoznich nakladd, tak i nakladi na technologii. Tato prace zaméfila na moZnosti dlouhodobého skladovéni surové
fepné §tavy bez pfidavku chemickych aditiv. BEhem kampani 97/98 a 98/99 byly pfipraveny koncentraty surové §tavy zahus-
ténim 34v na filmové odparce. Koneé&n4 sacharizace se pohybovala v rozmezi 40-70 %. Né&které §t4vy byly pfed zahuSténim
pfedupraveny mikro- ¢&i ultrafiltraci. Koncentraty se skladovaly po dobu pét (kampaii 97/98) nebo sedm mésicli (kampaii 98/99)
ve skladu bez vytapéni (teploty ve skladu se bliZily venkovnim teplotam). Z vysledki analyz vyplynulo, Ze po&ate¢ni sachari-
zace 65 % se zda byt dostacujici pro zamezeni mikrobiologické aktivity, nicméné s rostoucimi venkovnimi teplotami se d
oc¢ekavat mirna inverze sacharosy bez daliho nasledného rozkladu monosacharidii. Teprve po&ate¢ni sacharizace 70 % zajistuje
dostateénou stabilitu koncentratu. Vliv pfedipravy surové §tdvy na stabilitu koncentratu nebyl prokézan.

Kli¢ova slova: cukrova fepa; skladovani surové §t'avy; bioethanol; mikrofiltrace; filmova odparka se stoupajicim filmem
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