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ABSTRACT

In sugar production, dextrans are undesirable commus synthesized by contaminant microorganisms from
sucrose, increasing the viscosity of the flow aeducing industrial recovery, bringing about sigeéfnt losses. In
this article a laboratory investigation have beeond on the concentration of dextran in kenaugar factory
deteriorated cane and sugar industry products, afl as their effects on the sugar factory operatibnaddition,
the effective concentration of biocides (Busan famthaldehyde) as inhibitor to bacteria responsifile formation
of dextran has been done. Because of the spectfunolecular weight of dextran the Robert and Pdation
methods were used for juices and Haze method falitgwf sugar. The results obtained by Robert métivere the
average concentration of dextran in crushemixed, clarified and limed juices are 603,358, 28@, 424 ppm
respectively. Also the results obtained by poldaii@amethod show that the average concentratiodeofran in
crusher juice from filed (burned cane) was lowarttdextran in crusher juice from factory. The réswalbtained by
Haze for A- and B- raw sugar 56 and 86 ppm respelti It was found that the high viscosity of dantaffected
the rate of flocculation. It was noticed that pyuéces had turbidity of 14.17; an addition of 1.8gxtran in 1200ml
of juice elevated the turbidity to 17.7nm, besitdesease reading of Pol and Brix. It was found wheml of Busan
diluted 34 times with water while 1 ml of formalgidh diluted 4 times , 0.05 ml from each was addeldnl of
crusher juice both proved to be effective to inhthe growth of bacteria. Accordingly comparing thiecides
(Busan and Formaldehyde), it was found that theaBissclearly more effective than Formaldehyde.
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INTRODUCTION

Sugarcane industry is considered one of the orgdrsectors. This sector is among the countriesrigastonomic
enterprises. Sugar is mainly extracted from suger@nd sugar beet. Studies have indicated thalyr@@30% of
total sucrose synthesized by sugarcane plant isdiaing various stages of raw material handling angar mill
processing. The post-harvest sugar loss is onbeofrtost alarming problems of sugar industry anddtaacted
widespread attention in the recent years (Priyasiad. 2010)

Polysaccharides are long chain molecules, eithandbred or straight. These molecules are derivenh frwo

sources :the metabolic activities of the growingnpl(e.g .starch) and the metabolic activities afroorganisms
(e.g .dextran) growing during its life or at sontege in the subsequent processing (James and D@§).2
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Dextran is an extracellular bacterial homopolysacicle of D-glucose composed predominantly ofl,6-
glucopyranosidic linkages within the main chainpdlysaccharide usually referred to as dextran camgavidely
occurs in deteriorated sugar cane and beet. Thesecahes are derived from the metabolic activitigs
microorganisms growing during plant cultivation @r some stage in the subsequent processing (JardeBeagy,
2000).

Dextrans can be responsible for problems in sugacgssing which reduce both the recovery of sucthsang
sugar production and the final quality of the sud2extrans can be formed by many microorganismsaardnot
well-defined substances with specific propertiesxttan is the name given to a large class of eoetaar bacterial
polysaccharides composed almost exclusively of agacunits linked predominantly by 1:6 bonds, bugoal
containing 1:4, 1:3 and some 1:2 glucosyl linkadg@sxtrans in the sugar industry are predominaritigdr, but
(Edyeet al. 1995) have shown that branching casidrgficant, particularly with the low molecular igat dextrans
where 5 to 8% branching was indicated. Dextransuigar processing occur as a result of post-hadeday and,
infrequently, as a result of poor factory hygie(idorel2002).

In sugar production, dextrans are undesirable com® produced by contaminant microorganisms froonose
(Jimenez, 2005). On contrast, dextrans are us#dteimanufacturing of blood plasma extenders, heibstitutes
for anticoagulant therapy, cosmetics, and othedyects (Alsop, 1983; Kim and Day, 2004; Leatherslet1995;
Sutherland, 1996).

From an industrial point of view, studies have shdhat Leuconostocmesenteroides strains are ahlgélite high

percentages of the sugar present in juices in @ 8h period. This implies important losses i tihhfection level is
not controlled. High loss in product yield (sucrpssd contamination of the industrial process cawegous

problems such as: an increase of juice viscositictwproduces blockage in the process line, pumpukfiters;

lower heat exchange; evaporation diminution; des@aa the efficiency and output of crystallizati@nystal shape
distortion; blockages in centrifuges and sucrosede to molasses.

Dextran in juice, syrup and sugars can cause fpldarization. Because dextran is highly dextroartat
approximately three times that of sucrose and gaeslsely high polarization, unless removed ptiortest.
Furthermore, high dextran levels reduce the efiicye of clarification techniques used in polarizatio
determinations(Clarke et al., 1997; Cuddihy et2000; Guglielmone et al., 2000).

In addition, the farmer is mainly paid based on pldarimeter reading, therefore, there is an olwineed for a
dextran test in the core laboratory. The benefira from this would be the correction of thesfied reading and
the identification of the sources of dextran coritetion entering the factory (Singleton et al., 2D0

The problems associated with dextran contaminatioboth the factory and the refinery, are well gimented in
the literature and thus are briefly summarizedabl& 1.

Table 1: Summary of the detrimental effectsof dextran in terms of thelossesit leads toaccording to Singleton et al., (2001)

Production losses. Sucr ose losses Direct financial losses
Increased viscosity leads to . .
reduced throughput due to: Dextra_n False polarimeter reading leads [to
formation overpayment to farmer

» Poor filtration rate

» Reduced evaporation rate

» Reduced flocculation rate

» Slow mud settling

» Poor crystallization (elongation|

In trade of raw sugar as part of
To molasses dextran penalty system using
(melassigenic effect) unreliable tests

This paper presents laboratory investigation onctivecentration of dextran in kenana deterioratete Gand sugar
industry products.The Robert and Polarization n#gheoere used for juices and Haze method for quefityugar

furthermore comparatives studies between threeadsttvere carried out. In addition to the effecttemcentration
of biocides (Busan and formaldehyde) as inhibitobacteria responsible for formation of dextranehbeen done.
Also the effects of addition of purified cane dextrB-512 dextran on the turbidity, Pol and Brixctdrified juice

were investigated.

EXPERIMENTAL SECTION
2.1 Material

Samples :sugar cane slices, raw juice, clarifiédejuthick juice and the final products, sugar weolected from
Kenana sugar factory —Sudan
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Dextrans: Three different molecular mass fractiohglextran (T40 :M~40,000 g/mol, product Nr .3138%00 :
M~500,000 g/mol, product Nr .31392 and T2000: M©®,000 g/mol, product Nr .95771)from Sigma-Aldrigbre
utilized .All fractions were produced by Leuconastsp.

Chemical for analysis :all chemicals were obtaiffech Sigma-Aldrich, Germany.

2.2 Analytical methodsfor determination of dextran
In the sugar industry, several different methodsiaruse for the determination of dextran. Thesthaus are Haze,
Robert's copper and Polarimetric method.

2.2.1 Robert method

Dextran was determined according to Roberts, (L$8®1 AOAC, (1990). Roberts copper method detersnine
dextran after polysaccharide precipitation from asugolutions by 80 %ethanol. Quantification is mad
calorimetrically using Phenol- 4304, after a second precipitation with alkaline pmmpreagent .The amount of
dextran e in mg/kg DS in the samples was calculated asvialio

Dry substance (ps )

mL of aliquots taken for alcohol precipitatiotO(ml)
mL of solution of alcohol precipitates (25 ml)

mL of aliquot taken for copper precipitation (1pm
mL of final solution of copper-dextran compl@bl)
mg/mL dextran (from standard curve)

TMOoOO®>

2.2.2 Haze method

The determination of dextran in sugar solutionsabyodified alcohol Haze method is conducted acogrtt the
ICUMSA method (1994). The test sample is dissolved in wa&seluble starch is destroyed by incubation with a
suitable enzyme (Novo Termamyl 120L, Novo Indus¥iS, Bagsvaerd, Denmark). Protein is removed by
precipitation with trichloroacetic acid (TCA) folleed by filtration with acid-washed kieselguhr. Tdextran haze is
produced by diluting an aliquot of the treatedtefiéd solution to twice the aliquot volume by thddision of
ethanol. The turbidity of the dextran haze is meadlby reading the absorbance in a spectrophotoratta
wavelength of 720 nm. The method is standardizeihagga commercially available dextran.

This method measure the haze formed by dextram,gikysaccharides, when alcohols added to a solatiacaw
sugar.

The test sample was dissolved in water; solublelstaras destroyed by incubation with a suitableysre Protein
was removed by precipitation with trichloroacetdafollowed by filtration with acid —washed kietghur. The
dextran haze was produced by diluting analiqudheftreated, filtered solution, to twice the aliuolume by the
addition of ethanol. The turbidity of dextran haz&s measured by reading in spectrophotometer atva {ength of
720nm.The method was calibrated against a comnfigraieailable dextran.

The haze method is accepted commercially for dexdralysis. Therefore it was used in this studgetermine the
dextran concentration in raw sugar.

2.2.3Polarimetric method

Bose and Sinch (1981) reported a simple and quiethod for estimation of dextran of the cane juiod #hey
suggested the formula.

Ap=0.001w-0.1597

This is derived statistically by correlation dext@ontent, with the increase in the polarizatioluga

Ap = Polarization difference in pol reading.
W=dextran concentration (mg/kg).
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2.3 Polarization
Polarization was determined by Automatic Saccarem@lodel: AUTOPOL 880, SN: 80851, USA) using ahtig
source 589.44 nm (yellow) according to ICUMSA meti®S1/2/3-1 (1994).

2.4.1Micrabiological experiments

I solation

All bacterial isolate used in this research wertaimied from crusher juice, limed juice ,clarifiadge and syrup to
obtain Leuconostoc S.P by preparing 8-fold sefilaittions of crusher juice in distilled water , apthting 0.05 ml
on a modification of selective medium

Developed for Leuconostoc (Destefano 1986). Thectige medium consisting of 23.5g Difco-Bacto platant
agar and 100 ml of raw sugar was dissolved in 10@drdistilled water. Then the mixture was boiled ot plat
with a magnetic stirrer until it was dissolved, dahdn was autoclaved, and put in petridishest tiboled.

The culture of bacteria was obtained by platingdheve selective media with 0.05 ml of crusherguiand then
then the petridishes were put in an incubator &hdur.

The growth and non-growth was checked by 100xMimpe after 48 hours.

2.4.2The addition of Busan to juices asinhibitor

Busan is a commercial name fofAC;, A/Kyldimethyle benzyl ammonium chloride (50% aqueolution). It was
used as inhibitor for Leuconostocmesenteroidesaaiofies, 1 ml of Busan was taken and diluted féertint

concentrations, from each concentration 50ml waleddo 1 ml of crusher juice in a test tube, areh tmixed well.
From the mixture 0.05 ml was taken and added tectigé media as described in procedure above. &ften 48

hour the growth and non-growth was checked by 106sddcope

2.4.3The addition of formaldehydeto juices as inhibitor
The concentration of laboratory formaldehyde is 3&§@eous. The different concentrations of formajdehwere
prepared, and then the same procedure for the Bussufollowed.

2.5 Turbidity (IU) -was determined according to SMRI Test methods TM(@2004) as ICUMSA colour
absorbance (720 nm) difference between unfilteretifétered (0.45um cellulose nitrate membrane) solutions after
dissolving sugar sample (50 g/100 mL) in distiNegter.

2.6Brix
The mearPBrix of triplicate samples was measured using aexninstruments TCR 15-30 temperature controlled

refractometer accurate th0.01°Brix
RESULTSAND DISCUSSION

As mentioned before there are many methods usetthdodextran analysis. And because the spectrumotdcular
weight of dextran ranges from a few thousand tdion#, the Robert and Polarization methods are eflices,
and the Haze method for the quality of raw sughis s reflected in the results described below.

3.1 Roberts M ethod

This method is a quantitative method for dextramirich all polysaccharides are separated from tigarsand the
dextran is selectively precipitated with alkalingpper sulphate. The dextran in the precipitatéén tdetermined
calorimetrically(Roberts, 1983) and (AOAC, 1990kitker starch nor the indigenous sugar polysactesr(iISP) is
precipitated by copper sulphate and therefore do¢seact with the colorimetric reagents. The rodtis fairly

rapid and the results are reproducible and indegrdraf the molecular weight of the dextran. Becahsedextran is
separated from the sugar sample, this test istdeifar the use in dark coloured liquors and syrup.

Therefore this method was used for the determinatibthe dextran concentration in mixed juice, barsjuice,
limed juice and clarified juice.

The method gave a good relation in calibrated cbateveen concentration and absorbance. The reshitiined by

Roberst method were shown in Table 2 and Figuré Was clear from the Table 1, the average conasatr of
dextran in mixed juice, crusher juice, limed juarel clarified juice are 358, 603, 424and 289 rethyy.
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Also it should be noticed that, from Figure 1 tlancentration of dextran in crusher juice cane graster than
others, this mean that the Leuconostocmesenteroidg® have been active to produce dextran in mgjjlicush—
cush screen and cane carrier , and also in théomsly damaged cane which is rich of dextran.

In addition, it was observed that the concentratibdextran in liming juice is greater than mixeitg and clarified
juice. It is known that alkaline condition (pH-83 the most favorable for the production of dexteanroom
temperature.

sugar contents in the final molasses increased.8np@ints per 1 000 ppm of dextran in molasseschwlis
equivalent to 250 ppm in mixed juices, generatihg toss of 0.6 pounds (0.272 kg) of sugar per tbn o
sugarcane(Efrain2005)

To this amount of sugar loss we must include theuarhconsumed for the formation of the 250 ppmenftdan: in
the mixed juice, which according to prior data esponded to 0.022 pounds (0.01 kg) per ton of steyze. That is,
in the presence of 250 ppm of dextran in the mjxéxk a total of 0.282 kg of sugar per ton of pssma sugar cane
was lost, which linearly extrapolated to the preseaf 1 000 ppm of dextran in mixed juice genera#nloss of
1.128 kg of sugar /ton cane.

Another study using conservative numbers from ckffié studies around the world showed that eachOnt¥ease
of dextran in the juice (1000 ppm), resulted in khes of 8.8 pounds (4 kg) of sugar per ton of sygaduced
without considering the industrial recovery (Efi2005). This implies the loss of an additional0.daipds (0.35 kg)
of sugar per ton of ground sugar cane assumingaveey of 88%.

Another analysis for determining the losses of sugaised by dextran showed a loss between 7.4 &gdp@r ton
of ground sugar cane(Efrain2005).

Other studies at more advanced stages of the mratesved that for each 300 ppm of dextran in thepsyhe
purity of the molasses increased in 1% (Clarkel 1987). Additionally it was shown that a 1 poiiger in final
molasses purity was equivalent to the loss of Oktbdf sugar per ton of sugar cane processed (r2085)

The exact data on sugar losses caused by dexwawvesy difficult to determine since there are manfluencing
factors, starting from the distorted values of ithigal sucrose contents, the variability betweka mmethods used to
determine dextran content and even the variatigdhetriteria assumed when analyzing this Raulh (@989).

In general, the results of all these studies sh@w the losses generated by dextran went from Kg3&f sugar per
ton of ground sugar cane caused by the preseneactf 1000 ppm of dextran in the mixed juice andhed 8 kg.
Whatever the accuracy of this result, it showsribed to eliminate dextran from the sugar manufamysrocess.

Table 2: Average concentration of mixed juice, crusher juice, limed juice and clarified juice

Sample Brix  Absorbance Concentration of dextran ppm
crusher juice  21.11 0.96 603

mixed juice 13.6 0.57 358

clarified juice  14.1 0.46 289

limed juice 14 0.68 424

Figure 1: Relation between dextran concentration in mixed juice, crusher juice, limed juice and clarified juice
3.2 Polarimetric method

The method is quick and simple, compared to hazk Roberts methods. Therefore it is used to cheek th
deterioration of cane.
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The results obtained by that method are shown bieTa and Table 4. It was noticed that the avecageentration
of dextran in crusher juice from field (burned caimeTable (3) is lower than dextran in crushecgufrom factory
in Table (4) this means that the time delay betwaédting and crushing increased the dextran conaton. This
observation is in agreement with (Morel 2002) whentioned that the dextrans in sugar processingraxa result
of post-harvest delay and, infrequently, as a tefydoor factory hygiene

Table 3: Dextran analysis by polarization method for crusher juicefrom field (burned cane)

Pol reading by lead acetate  Pol reading by lead nitrate  Differencein pol reading  Dextran concentration ppm

38.89 38.57 0.3 379
35.43 35.25 0.18 339
34.20 34 0.2 359
30.05 39.7 0.35 509
34.86 34.76 0.1 259
34.37 34.23 0.14 299
41.70 40.54 0.16 319
38.08 37.94 0.14 299
31.98 31.88 0.1 259
39.12 38.92 0/2 359
36.42 36.28 0.14 299
37.36 37.32 0.04 199
Aver age concentration of dextran (ppm) 301

Table 4: Dextran analysis by polarization method for crusher juice from factory (burned cane)

Pol reading by lead acetate  Pol reading by lead nitrate  Differencein pol reading Dextran concentration ppm

40.78 40.26 0.52 682
37.9 37.55 0.35 537
37.1 36.7 0.4 536
40.4 39.3 1.1 1209
31.08 30.8 0.26 422
39.7 38.5 1.2 1534
37.8 37.3 0.5 660

Aver age concentration of dextran (ppm) 797ppm

3.3 Haze method

The haze method is accepted commercially for thdraie analysis. Therefore it was used in this stiadgletermine
the dextran concentration. In A raw sugar the ayei@ncentration was 56ppm and 86 ppm in B sugashawn in
Table 5. It was noticed that the concentration eéftcan in A-raw sugar was less than concentratioB-sugar.
Because the affination only removes 20%of dexttia@,other 80%of dextran in the feed liquor is ndéabed by
carbonaceous adsorbent (Mead and Chen 1985)

Dextran is a polymer of glucose synthesized froerase by the action of microorganisms dextransecegmyme
secreted by Leuconostocmesenteroides, Streptocaccukactobacillus(Kaur and Kaler, 2008; Aquino &mdnco,
2009). The predominant microorganism implicateddextran formation in the sugar cane industry isdomostoc
species- ubiquitous in sugar cane filed (Aquino Brehco, 2009). These enter the cane at placespoked tissue
caused by machine harvesting, cutting, burningZirey, disease and pests. The presence of derulaaies a lost
sugar and is enhanced under wet conditions of tepe greater than 25. Dextran in the juice, syrups and
sugars can lead to false pol reading (i.e., 100kgngéxtran can enhance pol reading by 0.30)(Kawl,e2008).
Dextran concentrations greater than 500 mg/kgwnsagar juice can cause processing problems, suaiceased
viscosity, slowed filtration, crystal distortion dusucrose losses (Kaur et al 2008) and Aquino] 20@9). In the
alcoholic and soft drinks industries, the presesfogextran could lead to the formation of haze pretipitations in
the products and spoilage in other food industsash as candy and chocolate manufacture (Aquiag 2009). In
soft drink industry there is a suggestion to usdrde because of its use in drugs especially astbjdasma volume
expander (Bhavani et al 2010).

Raw sugar with dextran concentrations above 250 iggsubject to payment penalties of the magnitud@.@07%

of the price multiplied by the amount of tons sditie fine value increases gradually in 0.002% whthincrease in
dextran concentration every 160 ppm, until reactin@l3% for the contents equal or higher than 1 ppth

(Efrain2005).

386



Mohammed M. Bukhari et al J. Chem. Pharm. Res., 2015, 7(4):381-392

Table5: Dextran analysis by Haze method for A- raw sugar and B- raw sugar

A-Raw Sugar B-Raw Sugar
Absorbance Dextran concentration ppm Absorbance Dextran concentration ppm
2 12 2 18
3 18 5 32
1 6 19 116
6 37 9.3 56
5 31 9 58
6 37 7.7 47
13 50 21 131
16 100 14.7 92
15 94 4.5 28
9 58 17 107
10 66 6 38
4 25 25 157
12 75 25 157
6 38 28 176
17 110 - -
9 53 - -
23 145 - -
Aver age conc. of dextran 56ppm Aver age conc. of dextran 86ppm

3.4 Comparison between Haze, Robert and polarization methods

This section compares the three methods and espthim reasons why each one was used. The wide @nge
dextran molecular weights leads to the use of thbkeme methods. When the Robert method was ubked,
molecular weight of the dextran did not affect theve. This is because the phenol-sulphuric acigsdmt react
with dextran, but the hot acid hydrolysed the daxtio glucose witch reacted with the reagent tapece the colour.
For this reason, this test determines all glucosts in the dextran and therefore the analysisindspendent of the
molecular weight of dextran used as standard.

Roberts(1983) showed the recovery by the copperhard methods of dextran T2000 added to solutiarefofed
sugar containing no measureable dextran. The regdyethe copper method ranged from 99% to 102%enthie
recovery by the haze methods ranged from 60 to 90%ddition he also showed the recovery by twohoes$ of
dextran T40 (low molecular weight), the recoverythg copper methods ranged from 96% to 103% whige t
recovery by haze ranged from 49-73%.

The above observation indicates that the haze mieghas lower results for dextrans of lower molaculeight.
Also in Robert method, starch and indigenous sugae polysaccharides do not interfere in the détetion. But
in haze method, starch interferes in the determainaf hereforax-amylase was used to remove starch.

However, unfortunately the current methods to deitee dextran at the factory all have drawbacks. The
methods are tedious, costly and time-consuming taedRobert method consumes more reagents thanattee h
method.

The two methods need at least 2hours to deterrhmedncentration of dextran in one sample. But timevhaze
method is used as a commercial method for raw sarginot for juice.

If the two methods above are compared with therfaion method, there is a big variation betwesen. The
polarization method is based on difference in pelding between one sample clarified with lead #éeetad basic
lead nitrate. The method is simple and does noswne much reagent. Some study mentioned that iaed for
testing badly deteriorated cane.

Generally the method is simple and needs lessttiare the two other methods

3.5 Turbidity

Strong correlation was observed between turbidily eolor since as color increases, the non-sugatents that
contributes to the turbidity also increases. Tutpid one main parameter used to assess theictdiiin process
performance because it is related to the preseficeo-sugar, flocks and suspended formation coumtirl

materials such as starch, dextran and other indigesugar cane polysaccharides, gums and proteithe ijuice
(Hamerski et al. 2012). The removal of turbiditgirates the removal of these components. Soft doivtlers
demand non-foaming sugar without turbidity and pientation white sugar from the three sugar faetrare
limited in this aspect to meet the requirementsadf drink industries.
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The viscosity of the solution during clarificatimeduces the precipitation speed of impurities, fogmscale

deposits and decreasing the heating efficiencyhef ftow, thereby generally impoverishing the praceshe

corresponding juice derived from the deteriorateghs cane with more acid pH values, consumed langeunts of
lime for its neutralization, hence providing higherbidity, generating a larger volume of sticky dnthhat causes
prees filter blockage(Imrie et al 1972).

Similar results were found when different concetidres of dextran were added. That is clear in T&bénd Figure

2. From the Table 5 it is noticed that pure juibase turbidity of 14.17, and addition of 1.6 g dertin 100ml of

clear juice elevates the turbidity to 17.7. Thifeets the rate of flocculation, floatation ratecofagulum and rate of
scum compression leading to a low sugar quality.

Table5: effect of dextran on Turbidity, Pol, and Brix

Dextran added to clarified juice Brix Pol  Turbidity at 900nm

Pure juice 12.8 485 14.17
0.2g dextran per 100 ml clarified juice 13 49.7 a4,
0.4g dextran per 100 ml clarified juice  13.3 51.1 531
0.6g dextran per 100 ml clarified juice  13.5 52 815.
0.8g dextran per 100 ml clarified juice 13.8 52.6 6.3¢
1g dextran per 100 ml clarified juice 141 53.3 616.
1.2g dextran per 100 ml clarified juice  14.2 54.2 6.71
1.4g dextran per 100 ml clarified juice 145 54.4 6.91
1.6g dextran per 100 ml clarified juice  15.9 54.7 7.71
17,5
O
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/D/
D/D

g 1654 /

c

S

S

>

= 16,0

2

S

2 1554

]

|_
15,0
ws4+——7ry——7—— 77—

0,0 0,2 0,4 0,6 0,8 1,0 1,2 14 1,6 1,8
Dextran added to clarified juice

Figure 2: Relation between dextran concentration and Turbidity

3.6 Polarization

Dextran is dextrorotary having a specific ratiorabfeast three times that of sucrose. From Talaslad Figure 3, it
is noticed that the addition of dextran to purecgsi increase the pol reading. This is because eRktrath was
dextrorotatory and its specific rotation is almtiskee times that of sucrose. Clark (1983) showatl bl elevation
created by dextran in cane juice (200ppm) was qB¢pol). The sucrose loss due to dextran forma&®0ppm)
was 0.4% sucrose.

The economic losses caused by dextrans are consirthooughout the process, since its early coritetite juices
falsely increases the amount of sugar calculatedhfem and alters the production indicators offdaory. This is
due to the dextrorotatory characteristic of dexdrdimat polarize approximately three times more thaorose
producing a high false Pol value (Cuddihy et al wanidlandresearchlabsinc.com/doclib/ polysach.pdf).

A study performed by adding standard dextrans te pucrose solutions showed that for each 180 pptheo
polysaccharide there was a mean increase of palanizof 0.05 °S (Efrain et al 2005).
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Figure 3: Relation between dextran concentration and Pol

3.7 Effect of dextran on Brix
Brix is defined as total solid in juices. Therefotiee addition of standard dextran to clear juiteréases the total
amount of soluble solid as shown in Figure 4 anbl€ a.

16,0

15,5

15,0

14,54 O

Brix

14,0 S

13,5

13,0 )

: —r7 71—
0,0 0,2 04 0,6 0,8 1,0 1,2 1,4 16 18
Dextran added to clarified juice

Figure 4: Relation between dextran concentration and Brix

3.8 Leuconostoc M esenter oides

The inversion of sucrose by enzyme continues ttilkiheated during clarification. The preventiohsocrose
inversion loss by enzymes and the control of theraoirganisms responsible for continuous secretibthe
enzymes in juice system is possible by good howseikg and treatment of juice with an efficient biec and
effective concentration.

389



Mohammed M. Bukhari et al J. Chem. Pharm. Res., 2015, 7(4):381-392

Good housekeeping a lone does not prevent micrdial activities in the circulating juice, but alsequires the
treatment with an efficient biocide which disinfethe surfaces in the juice handling system, ttatreaccessible to
stream of hot water washing.

Among the disinfectants, the most widely used ar&CA Busan, Chlorine, formaldehyde Upadhiaya, 820 And

hypochlorite (Bose et al 1970), In addition ,iwas other substances like benzoic acid , hydeszidsodium
silicate(Ravelo et al 1991), Isothiocyanate , Pidigs (dichlorophene in NaOH solution), and DNDT (Rlavet

al1991) have also been tried. Moreover, even theofigamma radiation as a cane sterilizer (Acostd £982) has
been recommended.

But to use any disinfectant for this purpose, ibstcmust be little, it must be highly efficient fose at low
concentration and finally it must not pollute theveonment.

Leuconostocmesenteroidesis the dominate microsgann standing burnt cane after chopped-harvesting
transporting to the mill (Foster 1980).

Fortunately Leuconostocmesenteroides does not gtotlemperature above %D or at high Brix(Morotz) and it
grows favourably at PH 4.8 -6.0, and sucrose cdration 8-15%.The Leuconostoc is active betweemibg ,
cutting and crushing and particularly in choppedvesied cane, and at alkaline condition (PH-8) nitsst
favourable condition for the production of dextiamt room temperature.

The sample taken from crusher and limed juice wasd favorable to growth of bacteria. But there wasgrowth
of bacteria in clarified juice and syrup, because ligh temperature in the evaporator and panngodestroyed the
bacteria.

3.9 Addition of Busan and Formaldehyde as Inhibitors

Once dextrans are present in the sugar productioceps the viscosity of the solution increases nidipg on the
concentration and the molecular weight or the pelgformed which may range from 105 to 107 or maitee
dextrans of a very high molecular weight are instE@uwhile those of low molecular weight and soijtdre the
ones that cause more difficulties in the producficocess.

The control of dextrans in the sugar industry igied out by the rigorous adjustment between thaiibhg, when
performed, the cutting, mechanical or manual, dwel delivery of the fresh sugar cane to the millnitaéion

techniques of the technological equipment withretearery 8 hours during the sugar mill operation teduse of
biocides on the sugar-cane in tandem are also #dkcAny delay of over 14 hours in the arrival loé tcut sugar
cane to the mill under warm and humid conditioaspfs the formation of dextrans, which will reable mills and
enter with the juice into the industrial flow. Death content increases progressively along the pso@®m the
dilute juice to the final molasses. The harmfukeffof dextrans begins at their formation due ® itheversible
sucrose consumption they produce. A study to etaltldese sucrose losses showed that the preser@.@58f

dextrans in raw sugar consumed 0.2 kg/t of sug@r@# kg/t of processed sugar cane (Efrain (2005)

Recent studies showed that a L. Mesenteroidesistalated in a sugar mill in Argentina during fivst 6 hours of
culture at 30 °C consumed sucrose at a rate of @l46. The sucrose consumption reduced with aneamse in
temperature.

A significant loss of sucrose may occur when thetdrda Leuconostocmesenteroide become establishehei
milling process, this particular species of baetasi capable of very rapid growth under the favieratonditions
which usually exist in cane juice prior to heat{fpadhiaya 1987).

Therefore, to prevent microbial activities in cil@ing juice, it must be treated with an efficidsibcides. The
commercial biocides used are Busan and formaldehyde

It was found that Busan was more effective thamfddehyde 1ml of Buasn was diluted 34 times an& @0 of
dilute Busan was added to 1ml of crusher juiceprlived to be effective to inhibit the growth of be@a
Leuconostocmesenteroide shown in Figureb.

On the other hand 1 ml of formaldehyde was diluted times, and 0.05ml of the diluted formaldehydes added
to 1 ml of crusher juice, it was found sufficieatibhibit the bacterial growth.
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Figure5: Micrographs of strains of L euconostoc spp. by scanning electron micr oscopy
CONCLUSION

The loss of sucrose at all stages from sugar catteeifield crystal sugar in the bag, is a seriecsnomic problem
to the sugar industry, increasing costs and deiogawvailability of land make it necessary for thdustry to cut
the loses to the lowest possible level.

The microbiological deterioration of sugar juicesdead to the formation of high —molecular weigbtymers of
glucose known as dextran.

Polysaccharides, like dextran, do not only redheequality of sugar, but cause difficulties in thegar factory from
milling to crystallization.

The objectives of this research was to investigtitesinfluence of dextran in deteriorated cane tedquality of
sugar produced thereof and the effect of dextrasumar factory operation as a whde. that efficient procedures
can be applied to reduce the content of dextraudar cane produced.

Different methods were used to determine the cdangion of dextran in sugar cane and other facfmgducts.
Two of these methods are Roberts and polarizati@thods. These methods were used to determine the
concentration of dextran in crusher juice (frormedi, crusher juice from factory, mixed juice, limgce and
clarified juice. It was found that the concentratiaf dextran was highest in crushed juice fromdacfollowed by
limed juice, mixes juice and clarified juice. Thesults obtained by Roberts Method as average ctratien of
dextran in crusher juice, mixed juice, clarifieddldimed juices of Kenena cane farm were 603,358#80424 ppm
respectively. This means that the delay betwe#imguand crushing increases dextran concentration.

Also the results obtained by polarization methodtli@ average concentration of dextran in crushieejfrom field
(burned cane) for the same cane were lower thamatei crusher juice from factory.

In addition, Haze method was used for the determinaf the dextran concentration in A-raw sugad & raw
sugar. It was found that the average concentratfashextran in A raw sugar was 56ppm while in B-sugas 86
ppm. It is clear that the average concentratioB-@lugar was greater than A-raw sugar, which indidhat the
dextran is not removed by affination process, bpasses through to the final product.

It was found that the high viscosity of dextraneatéd the rate of flocculation, it was noticed tphate juices had
turbidity of 14.17 nm, and addition of 1.6gm denrtria 100ml of juice elevated the turbidity to 1hm. Also

addition of dextran to pure juice increased polieg and gave false reading in polarization witbréase of the
Brix.

All these dramatically affect solution propertiesdasugar processing. They lead to quantitative gualitative
losses in sugar.

In order to decrease the formation of dextran Wybiting the growth of microbes responsible fornf@ation of
dextran some trials were performed using formaldehgnd Busan.

It was found when 1 ml of Busan diluted 34 timeslevih ml of formaldehyde diluted to 4 times and®rl from

each were added separately to 1 ml of crusher juitle proved to be effective to inhibit the growthbacteria . It
can be concluded that the Busanis more effectiae formaldehyde.
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Therefore, in order to reduce harmful dextran éffeit is necessary either to use effective biotaénhibit the
bacteria (Leuconostoc) as a main source for dextvaruse enzyme (dextranase) to hydrolyse dexwalower
molecular weight.

The failure of kenana practice to inhibit the grovetf bacteria by adding Busan can be attributeéhédficient
procedure of random addition of Busan. It can lmwshby simple calculation that if 1ml of Busan tidad to 680
ml of juice will be more effective in inhibiting gwth of bacteria.
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