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ABSTRACT

Production of industrially important biopolymer, pullulan wasinvestigated using asian palmyrapamkernel insolid
state fermentation. After fermentation, polysaccharide wasrecovered by harvesting thecellsat 121p Cin autoclave,
centrifugation followed by solvent precipitation. Recovery of pullulan wastried with single step solvent precipitation
method. Screening of solvents such as acetone, isopropanol, ethanol and butanol on pullulan recovery was
studied. After screening the suitable solvent, effects of volume ratio of solvent & supernatant and precipitation
time on pullulan recovery were carried out. © 2014 Trade Sciencelnc. - INDIA

INTRODUCTION

Microbid pullulan, biodegradable, colorless, taste-
less, nontoxic and odorl esspowder decomposesat 250°
CH. Pullulanisnot solublein many solventssuch asiso-
propanol, methanol and ethanol. Pullulanissolublein
water toformviscosesolution, whichisabletoformtrans:
parent, oxygen impermeablethin filmsand fiberg?3.
Pullulanisused as astandard materia for estimating
molecular weight of polymersin chromatography col-
umni4, asaplasmaexpander dueto biodegradability and
molecular weight'™, control releaseof genetic material(®.
Inrecent years, pullulaniswiddy usedinfood, biomedi-
cd and pharmaceutica industry!™.

Market pricecf microbid pullulanishigher thanother
polysaccharideslike dextran and xanthan gum® dueto
production cost and recovery cost. Cost of fermentation
was consderably reduced by variouslow cost materias
such as jaggery™®, beet molasses’?, sweet potato™,

hydrolysed potato starch waste3, asian pamyrapam
kernd™, jack fruit seed™ and cassava bagasse!>19l,
Generdly, pullulanisrecovered from fermentation me-
diumusing centrifugation followed by solvent precipita-
tion. Low volumeof solventshavinglow hydrophilicity
and high molecular weight such as propanoal, iso pro-
panol and tetrahydrofuran areappropriatefor precipita
tion thanlow molecular weight and high hydrophilicityi,
however further purification stepssuch asultrafiltration
andion exchangearerequired™.

The objectiveof thework wasto produce pullulan
under low cogt fermentation. An attempt had been made
to recover the polymer from fermentation mediumwith
onestep, cost effective, preci pitation method.

MATERIALSAND METHODS

Microor ganismsand cultureconditions
Aureobasidium pullulansMTCC 2670 was pur-
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chased from Microbia Type Culture Collection,
Chandigarh, India. Stock culturewasmaintained using
PDA agar at 4°C and revived oncein three weeks.

Seed medium consisting of sucrose-30 g/L;
(NH,),S0,-0.6 g/L; yeast extract- 0.4 g/L; K,HPO,-
5.09/L; MgSO,.7H,0-0.2 g/L; NaCl -1.0 g/L was
prepared®¥. pH of the medium was adjusted to 5.5
using IN NaOH or 1N HCI. Medium was autoclaved
at 121° Cfor 15minand cooled. Two loopsof cells
from stock cultureweretransferred to 100 ml of steril-
ized medium which wasincubated inan orbital shaker
at 200 rpm for 3 days at 30°C.

Solid statefer mentation

Pamyrapa m seedswerecollected from Pudukotta
and Sivagangai districts, Tamilnadu, India. Outer shell
of seed wasremoved. Palm kernel was carefully taken
and washed with distilled water inthreetimesto re-
movetheimpurity. Then kernel wascut into pieces, air
dried for seven days. Twenty gram of palmyrapam
kernd wastakenin 250ml Erlenmeyer flask, inwhich
basa medium (NH,),SO,-0.6 g/L; yeast extract- 2.5
gL; K,HPO,- 5.0 g/L; MgSO,.7H,0-0.2 g/L and
NaCl -1.0 g/L) was added. Production medium pH
wasadjusted to 6.8 beforesterilizationusing IN NaOH
or IN HCI. Solid:moistureratiowasmaintained at 1:1
and medium was sterilized and inocul ated with 5% (v/
v) of seed culturehaving 0.8 optica density. Then, het-
erogeneous fermentation medium was shacked for
10-15minfor achieving uniform humidity on solid sub-
strate. Thefermentation wascarried out at room tem-
perature.

Extraction of biopolymer

After fermentation, samplewasmixed with six vol-
umeof distilled water and kept in an orbital shaker for
2 hat 200 rpm*, Then medium washarvested at 121°
Cfor 15mininautoclave. Then harvested mediumwas
centrifuged at 10000 rpm for 15 min at 4° C. Solid
particleswith cell debriswere carefully removed and
dried at 90° C to constant weight. Supernatant was
blended with equal volume of cold ethanol at 4° C for
24h for precipitation. Then precipitated samplewas
dissolved by the addition of 10 ml deionized wate,
heated to 80° C for 20 min, cooled. Then samplewas
again centrifuged at 10000 rpm for 15minat 4° Cto
recover the precipitate. Precipitated samplewasdried
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at 90° C to constant weight®*31418 Yield of pullulan
wasexpressed asmg of pullulan per g of dry substrate
(mg/gds). Experimentswerecarried out intriplicates
and va ues areexpressed by mean =+ SD using minitab
datigtica software, version 16. Theleve of significance
was considered asp <0.011,

Down stream processing

Theeffect of different sol ventssuch asacetone, iso-
propanol, ethanol and butanol on recovery of pullulan
(%w/v) was studied. Thisstudy was carried out by the
addition of various solvent with supernatant in thevol-
umeratio of 1:1 and samplewaskept at 4° Cfor 24 h
for precipitation. After screening thesuitable solvent for
precipitation, theeffect of volumeratio of solvent on
pullulan recovery (%ow/v) wasinvestigated at 4° Cfor
24 h. effect of precipitation timeon pullulan recovery
(%w/v) was carried out after finding the suitable sol-
vent and volumeratio of supernatant & solvent.

RESULTSAND DISCUSSIONS

Screening of solvent

Various solvents such as ethanol , acetone, butanol
and isopropanol were used asto precipitate pullulan
after centrifugation. Comparison of various solvent on
% recovery of pullulan (%w/v) isshowninFigure 1.
Tukey’s test conformed that difference in % recovery
of pullulan usngvarioussolvent wasstatigticaly sgnifi-
cant (P<0.01). maximum pullulan recovery (1.27 Yow/
v) wasobtained by ethanol. Similarly, Kachhawaet d.
2003 studied screening of various solvents on amount
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Figurel: Screening of solvent on recovery of pullulan (mean
+SD, n=3)

Hn Tudian Jounual



BTAIJ, 9(2) 2014

K.R.Sugumaran and V.Ponnusami 81

e, FyLL PAPER

of precipitation of pullulan and observed ethanol to be
abest solvent for pullulan precipitation and resulted 0.45
g pullulan®*8, Addition of ethanol to pullulan precipita-
tion at 4° C wasreported by several researchergd -2,
Roukas and Biliaderis (1995) used ethanol inasecond
stage precipitation of pullulan, whereinthefirst stage
pullulan was preci pitated by acetoneand dissolvedin
waterl?4,

Volumeratio of super natant to ethanol on % re-
covery of pullulan

Different volumeratiosof supernatant to ethanol
from 1:0.5t0 1:3.5 on recovery of pullulan were stud-
ied (Figure 2). Better precipitation and % recovery of
pullulan (1.49 %w/v) were observed withvolumeratio
of 1: 2 (supernatant: solvent). Tukey’s test confirmed
that differencein% recovery of pullulanwith respect to
volumeratio of supernatant to ethanol was statistically
sgnificant (p<0.01). Severd reportsexplained pullulan
precipitation using two volumes of ethanol ™82, Maxi-
mum pullulan precipitation was achieved by 2-3 vol -
umes sol vent added per volume of fermentation me-
dium/?,
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Figure?2: Effect of volumeratio of solvent on recovery of
pullulan (mean + SD, n=3)

Effect of precipitation timeon pullulan recovery

Focovery of puiuan (V)

Figure 3 explainstheeffect of precipitationtimeon
pullulan recovery. Inthisstudy, pullulan recovery in-
creased with precipitationtimetill 18" h using ethanol
as a solvent, used in the volume ratio of 1:2
(supernatant:solvent) at 4° C. After 18" h, recover of
pul lulanwas decreased. Maximum pullulan recovery of
1.42 % w/v was obtained at 18" h. Results obtained
from thisstudy werefound to be statistical ly significant
by tukey’s test (P < 0.01). Chi and Zhao (2003) ob-
tained maximum recovery of polysaccharidefor 12 h at
4p CPY, Youssef et al., 1999 recovered microbia

pullulan by A. pullulans using two volumes of ethanol
at 4° Cfor 6 h?9, Pullulan precipitation using two vol-
umes of ethanol for 1 h had been reported by various
researcherg®%!, Forabosco et a. (2006) obtained
pullulanfromfiltered supernatant with threevolumesof
cold ethanol for 24 h?2,
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Figure 3: Effect of precipitation timeon recovery of pullulan
(mean +SD, n=3)

CONCLUSION

Pullulan was successfully produced from asian
pamyrapalm kernel asalow cost solidwastein solid
satefermentation. Singlestep purification strategy was
developed. Maximum pullulan recovery of 1.27 %ow/v
was obtained by ethanol. 1.49%w/v pullulan recovery
was achieved by ethanol with volumeratio of 1: 2 (su-
pernatant: solvent). Then, Maximum pullulanrecovery
of 1.42 % w/v wascollected at 18" hwith ethanol in
thevolumeratioof 1. 2.
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