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Summary. The paper presents the erersy mquiemernts and efficlency of the pocess of disintegraton of dned
beet pulp, and the mals of deternunations of selected plosical amd chenncal properties of the chtained product.
The test material vras beet pulp fiom the Culacanua Werblowrice suzar plant, dned to the moes hue lavel of ca
. Inthe consse of disitegration in a havmwer noll with the s creen of 1.5 rom mmes b size the largest amonnt of
five silt flacton was chtained, 0.2 0.1 non fomm the screens and fiom the bottom, and 0.5 non fom the sereen
[ca 45%5). The coar e fachon corshbuted only aboat P4, The process of dis itegrahonusing 3 xnom mesh sereen
wras chatactenshie. In that case the dishabubon of the imdividual fiachors ws almest wntorm The frest fracton
had the highest comtert of cortanunant and hannfil elanerds. At the same time, that fachon had the loarest
content of protan and lage amowts of ash. The energy requirerrerts of the process of disintesration were the
loarest when the 3 nom mes h scwenras used, while the efficiency of the process incressed.
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INTRODUOCTION

Dnring the sugar carapaign, the Polish suzar plants produce ca 3 rallion tons of heet pulp,
with average dry matter content of 20%:. & yart of that by-product retwms fo the sugar beet produe-
ers, either in the forrn of stongly hydrated unproce ssed rass or as a dried component for anrmal
fodders [Fliz etal 1999, Mowaketal. 1997, Steinhoefel-Saksofiski et al. 2001, Cuillon et al. 199E] .
Howewver, a relattve Iy high percentage of the beet palp mass does not find buyes and rermains at the
sugar plarts as a noxions and difficult to utilize by product. Che redc al analysis of bee t pulp indicate s
that apart from its ntilisaion for fodder parposes it rmasy also be avaluable raw raterial for the food
industry, e specially for the producstion of concentrated dietary fibre preparations and pecting [Gruska
et al. 2004, Yapo et al. 2007, Hatzantordon et al. 2004, Kelly 1985].

The components of fibre include non-digestible carbohydrates and their dervratives, such as
cellulose, ignins, hericelluloses and pectins. In the opinion of researchers, the average huran diet
in the world contains only a half of the necessary amount of dietary fibre [Dobrzyela 1984] . That
mformation imdicates a need for a search for products that would contribute 1o an increasze in the
conswnption of dietary fibre . Literature data showr that dietary fibre consmnption per davy armong
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the popmlation of Poland iz only a gquarter of that recormrmended by specialists [Fidel et al. 2000,
Hutrian et al. 2000, Arslan et al. 1995]. In the search for a natural and easily availdble soarce of
fibre that conld be utilised in food production withoat the need for complex processing, an atte rpt
was undertaken to obtain dietary fibre frorn sugar beet tissue. The used rawr material was bee t plp,
a byeproduct at sugar producing plants. Preliminary expe rire nts aimed at obtairing a fibre prepa-
ration showed that the preparation was characterised by good water absorption. 100 z of the fibee
powder contained ca 20%, of fhre coraposed of 374 of cellulose, 125 of lignins, 20%.: of pecting and
hernicellnloses, and 5% of non-digestible profein [Podgorski et al 2006, Dobrzye ki 1924, hiichel
etal. 1985, Sakamoto etal 1995, Dinand et al. 1996, Feddad et al. 2007]

MATERIAL AWD METHODS

The experitnental material in the study preserted here was beet pulp from the Cukrowrda
Wetbkowice sugar plant, dried to the moisture level of ca 3%.

The dried beet pulp was subjected fo disinfegration in a harareer mill with a set of three
screens, with mesh sizes of 1.5, 2 and 3 o The energy consumption and the efficiency of the
process of disintegration as related to the applied screen mesh size were measured using a Lumel
PPEE type transducer, a PCL T11E card and a PC. That setup perrnitted electrorde recording and
saving of the meamred instartanecns power consurption. The obtaimed fragraented dried g was
subjected to deterrmination of phomical pararneters, such as the angle of slide, angle of repose, bulk
density; shaken density and parficle size distribution, in compliance with the relevant standards.
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Fiz. 1. Scope of exanunations of dried beet palp
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The fragimented heet pulp was drided into three groups, as follows:

Groupl —all fractions frorn the sereen oft 0.2, 0.1 nrn and froe the bottora,

Group IT —fraction from the screen of 0.5

Grroup IIT —fractions frora the screenoft 1, 2 and 3.15 o

The division into the groups was made for parposes of identification of chernical cormposition in
the parficular size grounpes.

& schematic of the applied method is given in Fig. 1.

The working hypothesis was that the finest fraction would accurmnlate the highest level of contari-
navts. Cherical analysis of the pmlp ineluded deterrnination of crude ash, protein as the total con-
tent of nitrogen, and elements sach as Po, Cho, Cd, Zn. The chernical determivations were made at
the laboratorsy of the Institote of Sugar Industry in Leszno,
RESULTE AND DISCUSEION
Table 1 ypresents the results of measurerne nt of physical propertes of dried beet pulp.

Tdle 1. Physical propertes of fiazmented dried beet palp

Disintegraticmwith soveen | Chate angle | Angle of mpose []]| Bulk dersity | Shaken dersity [kz-ni']
[xrem] [l fem’]
15 et Gl 474426 54061 26
2 Sl il 4724351 530.5¢5.2
3 3l il 452427 50024 24

OCisintegration with 5 creen 1,5mm

BDisintegration with s creen 2mm

OCisintegration with 5 creen 3mm

FEemainder on sieve %

group | screens 0,2, 01 and  group Il (screen 0,5mm ) group Il (=creens: 1; 21
plate) 3 15mm)

Fig. 2. Fractiom conpesibion of fammented dned beat pulp on the sommers
a5 resulting from the degme of disinkegmtion
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The physical propertes of disintegrated dried beet pulp depend on the degree of disintegra-
tior. Disintegration with the harermer il equipped with a soreen of 1.5 rom resh produced the
largest arrounts of the fine silt fractior, of 0.2 and 0.1 mm frorn the soreens and on the bottorm and
0.5 rore frora the screen (ca 45%). Coarse fraction was obtained at the lewel of onlyca 7%, Charac-
teristic results were obtained for the process of disirdegration wsng a screen with 3 ram rmesh size.
In that case the particle size distibution among the particular size groups was nearly uniform. This
was sighificant for the subsequent che rdzal analyses and for the measuwrements of energy conmump-
tion in the process of disintegration of dried beet pulp. The assuraption for the stody was that the
particular dried pulp groupe wonld differ from one another, and the sizes of the indridusl fractions
wonld be av indicator of what part of the pulp is usable for firther technological processing. The
chute angles and re pose of disintegrated dried biee t palp prior to the division into the groape (Tab. 1)
did ot differ signific antly Significant differences were noted oy in he bulk and shaken densities
betueen disintegrated pulp wsing screens with resh dzes of 1.5 and 3 mra.
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Fiz. 3. Erergy corsumphon and process efficiency of dried beet palp distrdezratiom
The energy requirernents of the process of disintegration of dried bee t polp were the hughest
for the screen with mesh size of 1.5 ram where it amounted 1o 1248 kWh t'. With increase in the

hararner roill soreen wesh size the energy require ments decreased.

Table 2. Chemiral compaosition of fragmerted dred beet pulp

Total . . Protein = total
. =k Aish nsohble in HCL | Dy matter covtent of nirogen P Cu cd Zn
L] g 100z 5.5 [4] [4] Iom | ppm | ppem | ppm
I la 54 1205 Q5 AR 2.8 T50 [ 13316 |0315) 19.5M
i 351 1.01 SN Q63 2257 elag |03R5] 1581
il 345 077 5.4 10358 1902 [ al1l2 0389 ] 15285

Group I — highly contarinated with sand
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Linalysing the chemical cornposition of fragmented dried beet pulp oe can ohaerve that the
first grouphad the highe st cortent of ash (16.5434) and the lowest conte nt of protein (2 229, Dried
beet pulp in group [ was hghly contarninated with sand and had the highest content of elernents
(Fh, C, Zn). The obtained results may indicate low nobition applicabiity of dried beet puolp from
the snall-raesh screens. ek more valuable was the dried bee t pulp from screens with larger raesh
sizes, 1. those in groups [ and IT. In polp classified in group IIT the content of protein was at the
lewel of 10.38%:, and tofal ash coxtent in the samples was within the range of 3.5 - 3.9%%. The levels
of metallic elernents were also lower, nearly 3-fold in the case of lead, and by half in the case of
copperand zine. Only in the case of cadmiom the drvision into fractions had no effect on its content.

CONCLUSIONZ

The reaults of the studsy peruitted the forlation of the following conclusions:

The hypothesis adopted at the start of the stody was proved true, 16, the finest fraction had
the highest content of contarminants and noxious elements. At the sarne time that fraction had the
lowest content of protein and a high lewel of ash.

The energy requirements of the process of disinte gration were the lowest when the hammer
redll was equipped with the screen with 3 mra mesh size, when they araounted to 2.9 KWh -t
which was accormparded by process efficiency that was twice as high as when the screer with 1.5
rn mesh was nsed.

The use of screens of warious mesh sizes perrodts prelirdnary separation of contaraivants
occwring in dried beet pulp from the desivable corponents.

The raost effective was the use of the 3 mm mesh soreen on the hammer mill, as in that case
the largest arnounts of desirable fractions were obfained.
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CHARAEKTERYATVE A WYBRANYCH PﬁR&METR@W FIZ¥YEOCHEMICZNY CH
WY AUT3Z0NYCH WYSLODEOW BURACZANYCH

Stresremnie, W pracy preedstasiono energocliormosd craz wdajnoié procesu roedrah mara wormiszomch
wislodkdar haraczaprch craz oloes loso wvbrare wilaserrodol fzyprere 1 clenmeme cheymarezo produlha.
Materigdemb al arczymbybrwrsiodla pochodzgee = Cukioann Werbloerice, ktdre b b aryuszone do wilzot-
nofelok. 3% Podezes rosdradb riaria w rosdbriacms bijakoarym = sitern 1,5 pum napaecs] porers tarato frakooi
drohnej pyliste), =52 0,2, 0.1 1 dna ota= = sita 05 nen (ok. 45%). Frakep srube powstadn zaledwne ok, 794
Charaldersstymmy jes t proces ol rbiiania prmyusyen sita 3 sen W oban preypadlng eelktad na posezezdlne
fiakeje jest nisnal wWarnonmemy We flakal najdwbitejsze) mmajdosr abo sie napriecs] mimecTyszomeil otaz szho-
dlraryeh plerarnasthdnr. Jednoczesie fralioja ta moarierata najnmie) biatka 1 duse iloda popich:. Energoclonnes 8
procen rozdrabrnarna byla najmssz prmy zastosowrarm sita 3 mron, jednoczesnie werosta wirdagnose poocesa .

Siowra lhwerowe: wristodla buraczare, ererpochiormoid, wiadomerod o fizyrzne, analiza chentezna



