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Isolation and Characterization of Xylanose by Thermophilic Fungal Strain
from Telangana Region
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ABSTRACT:- Xylanase secretion by three strains of T. lanuginosus under study was specific with the carbon source present in the
medium. Xylose was the best carbon source for the production of xylanase by GSLMBKU-10 and starch, glycerol and sucrose were
next preferred carbon sources for the production of xylanase. Rest of the carbon sources induced varying amount of xylanase. D-
Maltose followed by D-xylose was the best carbon source for xylanase production by GSLMBKU-12. On the other hand succinic
acid, lactose and D-galactose were unfavorable for xylanase production. GSLMBKU-14 preferred D-xylose for the production of
xylanase. Maltose, starch and mannose were the next preferred carbon sources for the production of xylanase, where as D-ribose
was least preferred source. GSLMBKU-10 showed increasing trend with the progress of incubation period on succinic acid carbon
source, where as other carbon sources were responsible for decrease in xylanase production after nine days of incubation
period.PH and strains are reported in respective Tables15-20.
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INTRODUCTION

X1 an, ist heseoondnost -abundant pol ysacharideinnat ure, acount ingor appr okt el yone -t hirdoft her enevabl eor ganic
arbononEart h. Schul e first introduced the term ‘hemicellulose’ to extracted from plant materials using a dilute alkalil4. It
onst it wes t he maj or conponent of hemicel 1 ul ose, a conpl exof pol yreric arbohydrat es, ind udingyd an, ¥ og uan

(het eropol ymer ofD-d oseandD -g uase) g ucomannan( het eropol ynerof D -g umseandD -mannose) @l ad og uconmannan
(het eropol ynerofD-g@l adt oseD-g ucseandD -mannosepndarabinogl act an(het eropol ynerofD -g@l act oseaadarabinose).

Xylan is a branched hetero polysaccharide constituting a backbone of 3-1, 41 inkedy opyranosyl unit s subst it ut edwit h
arabinosyl, g uarronyl andacet yl residues. iey anst rua ure, hovever, andiffer geat | ydependingonit sorign 57 . fey
were classified according to the nature of the linkages joining the xylose residues. 8 -1, 31 inkedy ans ver e foundonl yin
marineal ge, vhereast hey ansont ainingani  xture of § -1,3 and 3 -1,4 linkages is present only in seaweeds and (-1, 4
l inkedy ansocarinsoft wods, har dwodsandg-a sses

e conpl et e hydrol ysis of d anreaqiires t he conbinedacd ionofvarious enmes suchas Endoxylanase, 3-d osidase , a-
gd uarronidase, o-arabinofuranosidase (a-Larabinofurancsidase and acet ¥ an est eras®!®. Anong all M anases,
endod anasesaret henost inport ant duet ot heirdirec invol venent ind eaving heg yoosidichonds andinl iberat inghort

o ool igsacc harides I ngneral, t heendod anasesshowpeakad ivit ybet veen40and®@ andbet weenpH4. Oandé6. 5, but

opt imal condit ionshavebeenfoundout sidet heserangs 11-13,

e deg-adat ionofy anbymnia oor @nisns vas first report edbyHoppe -Seyl er.Since t hennunber of@ anase pr odudng
nia oor @nisns ind udingpad eria , yeast sAd inompet esandfil anent ousfungareident ifiedandt heir ¥ anase produd ion
is st udied. I ndividual fung andbad eria anekibit amil t ipl idt yofendod anases;insone asest h ree or nore enyme
ad ivit ies have beenseparat edfroma sing e ail t ur'é. Event hough various mia oor @nisns are ad ivel yinvol vedint he
degradat ionofhemicel 1 ul oses, front heindust rial point ofview hefil ament ousfungarenoreuseful . Kisisbecau seofmany
reasonsl ikehighery anasel evel st hant hoseofbact eriaandyeast andt heyanbeaul t ivat edveryeasil y
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Figl. Structure of xylan and the xylanolytic enzymes involved in its degradation. Ac: Acetyl group; a-Araf: a-ar abinofuranose;
a-4-0-Me -GlcA: a-4-0-net hyl g uaur onicadd .

X1 anasear ecormerdal | yusedint hepul pandpaper, food, beverag, t ek il eandaninal f eedindust rie. I nt hepaper andpul p
indust ryy anases are used for biobl eachingand biopr ocessingof pul p. I n aninal feed, t heyare usedt oinprove t he
digest abil it yofanimal feed. Recent 1 3 anasesareal sousedint heproduc ionofbiofuel s.

MATERIALS AND METHOD

@ al oft hirt yt wofungl st rainsbel ongng 022t her nophil iand10t hernot ol erant sveresa eenedfort hed anasead ivity
andt heresul t sarepresent edindbl e15.

X1 anase produd ionbyt hreest rainsof T. lanuginosus ondifferent synthet icnediavasst udied. Simil t aneousl yvegt at ive
g owt handpHdangsvereal sorecrdedandt heresul t saresumma  riedindbl e16

A.flavus, A.nidulans, A.niger, A.terreus, Humicola grisea, H.stellata, R. miehei, R. pusillus, Rhizopus arrhizus, R.microsporus,
R.rhizopodiformis, M.pulchella, T.luteus, all t he st rains dlanuginosus and Torula thermophila vere ekibit ed d ear mnes
aroundool onies ond anase sa eeningnedium sugest ingt heir pot ent ial t osea et ey anase, vhil eremainingfungvere

fail edt opr oduce¥ anase.

dble 16 reveal t hat MediumE vas nore suit abl e for d anase product ionby ~ GSLMBKU-14 vhereas, nediumFwas poor
subst rat umfor ¥ anase produd ion. Inase of GSLMBKU-10 and GSLMBKU-12 nediumC vas responsibl e for makmm

¥ a naseprodud ionandnediunDvit hl owd anasead ivit y ¥l anase produd ionbyal 1t het hreet rainsofl. lanuginosus is
signifiant 1 yinfl uencedbyt headdit ionof0. 194 an.  Medayinaibat ionvasopt imunfort heenyeproduct ion. Medium

Cfol ] oved bynmediumBwere best subst rat esfor t he gow hof GSLMBKU-10 and GSLMBKU-12 vhil e GSLMBKU-14 opt ed
nediunE fol | ovedbyC. Medaysinaibat ionperiodvasopt inunfort heveget at ivegowt hinal 1t henediat ried. Mnimum
pHdangsverereardedandt he final pHremainednearneut ral.

dbl e17 showst hat GSLMBKU-10 coul dg ovint hepHrang of5. 0t 08 0. Maknun# anaseprodud ionocbservedat pH8 0.
GSLMBKU-12 coul dg-owint he pHrange of 5. 0t 08 0. pH7 5fol 1 ovedbypH7 Owasnost suit abl e for x yl anase produd ion.
GSLMBKU-14 vasabl et og ovint hepHrangof5. 5t 08 0. It fail edt og-ovat pH8 0. pH7 5fol | ove dbypH7 Owvasopt imum

for ¥ anase product ion. Me daysinaibat ionperiodvas opt imumfor all t he pHrangt ried. Padmavat hiandKa vya, 2011
observedpH8 Owas nost favorabl e for ¥ anase produd ionby A.niger. pH6. 5fol 1 ovedbypH6. 0 vas nost suit abl e for
nmyel ial gowt hof GSLMBKU-12 and GSLMBKU-14. But it vasreverseint heaseof GSLMBKU-10 vherepH6. 0 fol 1 ovedbypH
6. 5vas nost suit abl eforopt immnvegt at ivegowt h.
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RESULTS AND DISCUSSION
Table 15. Production of xylanase by different thermophilic fungi.
Name Of the Fungus
Absidia corymbifera
Acremonium thermophilum
Aspergillus fumigatus
A. nidulans
A. terreus
A. flavus
A.niger
Chaetomium thermophile. V caprophile
C. thermophile. V dissit um
Chrysosporium fergusii
Humicola grisea
H.fuscoatra
Humicola insolens
H.stellata
Rhizomucor miehei
R. pusillus
Rhizopus arrhizus
R.rhizopodiformis
Malbranchea pulchella
Myriococcum albomyces
Pencillium duponti
P.purpurogenum
Talaromyces luteus
Thermoascus aurantiacus
Thermomyces lanuginosus GSLMBKU-10

Thermomyces lanuginosus GSLMBKU-11
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Thermomyces lanuginosus GSLMBKU-12
Thermomyces lanuginosus GSLMBKU-13

Thermomyces lanuginosus GSLMBKU-14

Torula thermophila

(#appearanceofene ( posit ive)

(- M earancepne( negt ive)

Table 16. Production of xylanase*, mycelial growth and pH changes on different synthetic media by three strains of T.lanuginosus

GSLMBKU-10 GSLMBKU-12 GSLMBKU-14
Days of Drwt pH %l anase | Drywt pH ¥l anase | Drywt pH | %1 anase
inaubat ion | (ug/nd ) (tgmd) | (ug/ni) (tgmB | (ug/ni) (ng/nd )
¥ast ekrad
St arch 6 146 5.8 | 106 135 6.3 | 2 158 6 &
nediunfi] 9 19 6.9 [ 146 154 6.7 | 126 1% 6.5|9
12 251 72 124 235 72 B 19 7 65
50
MediumA + 6 169 6.2 | 128 147 6.5 [ 105 19 9 9
0. 1% anB] 9 221 6.5 | 163 18 6.9 | 143 214 6. 7| 122
12 260 74 120 247 71 112 238 7218
MediumA + 6 19 6.4 | 130 148 5.9 | 114 19 6. 2] 109
1% an(] 9 246 6.9 [ 1B 202 6.4 | 161 232 6. 8] 128
12 266 72 142 259 6.9 |103 257 7219
¥ast ekrad
@ umse 6 124 6.2 |9 157 6 8 126 6.4 %
nediun)] 9 139 7 127 1% 6.7 |9 135 5.9] 134
12 159 72 108 163 72 B 153 6.9 113
MediunD+ 6 132 5.8 | 104 172 6.2 [ 2 147 5.8 &
0.1% ylanE] | 9 147 6.5 | 132 19 6.6 | 116 168 6. 3| 148
12 1% 6.9 | 101 168 6.9 |8 151 71(9
Modified
Cepek 6 18 6 126 104 6.8 | B 121 6.1] 43
dox
nediunf] 9 19 6.6 | 134 134 6.2 | 106 127 6. 5] 57
12 212 71 9 146 6.9 | 6 134 72|32

*Ep ressed interns of ¥ ose unit s(xlose/0. 1nleny me) during 30 min of incubat dn.
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Table 17. Effect of pH on xylanase* production, mycelial growth and pH changes by three strains of T.lanuginosus

GSLMBKU-10 GSLMBKU-12 GSLMBKU-14
Days
pH of pH %1 anase Dr ywt pH | ¥l anase Dr ywt pH | ¥l anase
inaubat ion (inunit s) (pg/m) (inunit s) (ug/nl) (inunit s)
5 6 5.1 | 24 o)) 5.3]|32 -- -- --
9 5.6 |39 8 5.6 |53 -- -- --
12 6 26 116 6.1 | 408 -- -- - -
5.5 6 56 |7 119 6 66 123 5.8]56
9 59 | ® 125 6.2 | A 141 5.5]|63
12 6.2 |52 139 6.7 |52 155 6.4 | 37
6 6 6.2 |63 152 6.2 ] 69 153 6.2 | 64
9 6.7 | 105 1P 6.8 8 172 6.6 92
12 71 & 220 72 | 55 19 6.9 | 46
6.5 6 6.5 | 101 165 6.6 | 8 161 6.3 108
9 6.8 | 135 18 6.2 | 122 19 6.7 116
12 72 117 216 71 |8 209 7 &
7 6 73 108 128 72 19 137 73 | ¥
9 6.9 | 146 142 76 | 136 149 74 1121
12 72 126 153 73 | 117 158 75 | 2
75 6 72 125 121 74 | 115 117 78 19
9 75 17 138 76 | 164 128 74 | 143
12 71 132 146 78 | 109 137 76 | 116
8 6 74 124 9 75 | 66 108 79 | 58
9 76 1® 115 78 | B 121 82 | &
12 78 136 107 8 52 132 76 |53

*Epressedint ernsofd oseunit s(y ose/0. 1nd engre )Jdur ing3Oninofinaibat ion.

Table 18. Effect of Temperature on xylanase* production, mycelial growth and pH changes by
three strains of T.lanuginosus

énp - Days GLMBKU-10 GLMBKU -12 GLMBKU -14
arat ur¢ of Drywt %l anase Drywt pH ¥l anase Drywt pH
(in (in

inaibat ion (ng/ml) unit s) (ug/ml) unit s) (ng/ml)

35 6 9 31 9 6.2 28 8t 5.5
9 115 45 125 5.4 35 9 6.7
12 142 36 136 7 22 121 71

40 6 154 68 134 5.8 34 135 6.2
9 1g 122 161 6.8 3 153 72
12 19 9 1% 72 51 165 74
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45 6 18 9 169 6.1 s 159 6.1
9 227 146 18 712 132 14 72
12 253 117 236 716 9 19 74
50 6 162 Ut 148 6. 4 62 127 6. 2
9 18 112 164 73 0 139 72
12 145 & 1% 16 54 156 75
55 6 134 54 112 6.1 38 103 6. 3
9 148 62 123 73 41 116 71
12 152 38 108 75 29 8 76

Table 19. Influence of different carbon sources on xylanase* production, mycelial growth and pH changes by three
strains of T.lanuginosus

Carbon Days GSLMBKU-10 GSLMBKU-12 GSLMBKU-14
sour e of Drwt %l anase Drywt pH %l anase Drywt pH

inaubat ion (ng/ml) (ng/ml) (1g/ml) (ng/ml) (1g/ml)

D-d uase 6 132 55 116 5.7 39 141 6.1
9 145 2 134 6. 4 56 164 6.7
12 155 B 149 6.9 43 169 73

D-frud ose 6 137 g 171 6.2 B 152 5.9
9 148 116 215 6.5 9 202 6. 4
12 165 9 234 6.8 68 217 7

D-mlad ose 6 12 2 135 6.1 64 146 6.2
9 1P 128 146 6.7 107 153 6.9
12 1% 9 153 71 g 168 72

D-nannose 6 1% 115 157 6. 4 9 162 6.3
9 1g 145 1% 7 126 13 6.6
12 228 139 19 73 119 19 71

L-sorbose 6 1P 62 163 6.3 47 155 6.5
9 19 & 18 6.9 %4 1% 6.8
12 18 51 19 75 39 18 72

D-ribose 6 127 57 153 5.9 41 121 6
9 143 3 1% 6.7 56 139 6.8
12 156 47 18t 72 39 145 7

D-¥ ose 6 142 134 136 6.1 9 121 5.8
9 158 1& 142 6.8 162 139 6. 4
12 1B 129 152 74 119 159 71

Suarose 6 147 138 134 6. 4 8 136 6.2
9 1% 1% 149 71 114 153 7
12 19 122 162 6.9 6 15 74
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Table 20. Influence of different nitrogen sources on xylanase* production, mycelial growth and pH changes by three strains of

T.lanuginosus
GSLMBKU-
Days 12
X rogen of Dr ywt ¥l anase Drw pH Xlanase Drw pH
(in
sour ce inabat ion (pg/ml) (inunit s) (pg/ml) unit s) (png/ml)
Anmonium 6 163 63 132 6 51 155 6.8
dl oride 9 213 B 151 6.7 65 1722 6.3
12 203 55 163 71 45 19 72
Anmonium 6 165 58 121 6.2 64 125 6.3
nit rat e 9 209 62 134 6.1 B 149 6.7
12 18 51 152 69 57 167 7
Anmonium 6 138 112 158 5.8 9 18 59
sul phat e 9 227 1% 18t 6 156 19 6.5
12 205 141 19 6.6 124 207 6.9
L-argnine 6 18 8t 119 6.1 7 132 5.8
246 124 146 6.8 103 164 6.9
12 229 114 162 7 9 1722 72
L-aspargne 6 1 101 165 5.8 8 154 5.6
9 239 132 18 6 106 224 6.3
12 216 9 238 6.5 8 257 6.5
L-aspart ic 6 143 39 132 5.1 32 118 4.7
add 9 206 46 158 5.7 43 142 56
12 1% 31 13 6.7 29 159 6.4
L-g ut amine 6 163 53 125 5.6 45 143 6.1
211 y. 146 6.4 68 1722 6.6
12 18t 51 162 71 39 19 6.9
L-g ut anic
add 6 1% 46 131 5.9 41 132 5
9 224 57 159 6.7 48 164 .
12 19 41 169 6.9 42 1% 6.7
L-@ ydne 6 167 9 129 6.5 2 149 6.2
9 19 108 145 6.9 9 1722 6.6
12 218 B 18 75 65 18 71
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L-

net hionine 6 152 77 151 5.9 64 136 6.4
9 1% 105 169 6 & 150 6.9
12 192 & 13 6.2 59 1% 72

L-hist idine 6 148 5 124 6 ) 148 6.4
9 1% 9 132 6.2 9 13 6.8
12 12 65 140 6.8 2 19 71

L-l ysine 6 167 54 117 5.3 46 135 5.5

19 63 132 6.1 51 19 .

12 19 43 155 6.6 57 208 6.9

L-

t rypt ophan 6 14 126 143 5.9 107 126 5
9 215 152 169 6.3 163 141 5.8
12 232 108 19 6.7 121 18 6. 4

L-t yrosine 6 162 66 135 6.4 46 139 5.1
9 211 9 159 6.8 5 189 .
12 1P B 1P 72 40 216 6.7

¥ast

exkrad 6 151 102 152 6.6 8 12 5.9
9 224 132 19 71 148 201 6.5
12 244 112 214 73 114 211 72

*Epressedint ernsofd oseunit s( 3 ose/0. 1nd enye)dur ingdOninofinaubat ion.

CONCLUSIONS

Armmoniumsul phat e fol ] ovedbyt yrosineandl  -asparagne support ed makmmpr odudt ion of @ anase by GSLMBKU-14
whil easpart iadd, g ysineandg ut aniaddwver epoor nit r ognsour cesfor t heprodudt ionofd anase.

GSLMBKU-10 coul dachieve godnyeel ial gow hduringt sg ow honL -argnine, L-asparagne, t rypt ophanandyeast ek rad ,

whil eit wasl east inned iunont ainingd. -hist idineandL-net hionine. ¥ast ek radt vasnoresuit abl enit rognsour cefort he
veget at ive gowt hof GSLMBKU-12, vher e as hist idine anda mmoniumnit rat e vasl east preferred. Lasparagne andyeast
ekrad were preferred nit rogn sources for mmimimveget at ive gow h of GSLMBKU-14 and L -aspart icadd and L -
net hionine verel east preferredRest ofnit rognsour cessupport edint ernediat e amount ofnmycel ial gow h. el ve days
inaubat ionperiodvasopt iminfort heveget at ivegowt hofallt het hreest rainsunderinvest igt ion.
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