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Abstract: The novel approach used in current research is use of extracted xylan from natural wastes like wheat bran and Pistia 
sp for screening of xylanolytic microorganisms. Xylan recovered from extraction of wheat bran was 22.2% and Pistia sp was 
23.7%.A total of 36 isolates were obtained from different soil samples collected from Kolhapur District. Out of these, B2 isolate 
showed 27mm diameter of zone of clearance on medium containing pure xylan, while on medium containing Pistia sp and wheat 
bran showed 27mm and 28mm respectively. This B2 isolate was identified as Massilia timonae after 16s rRNA sequencing and 
the new strain was named as Massilia timonae B2YR.Its 16s rRNA nucleotide sequence was deposited in GenBank under 
accession number KY942185. Along with xylanases the organism also produces cellulase and amylase enzyme. 
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I. INTRODUCTION 
Xylan the major component of hemicelluloses accounts for 1/3rd of the renewable carbon on earth. [3] Xylan is polymer of β-1,4 
linked D-xylose residue with substitutions of L-arabinofuranose, D-glucouronic acid and 4-o-methyl-D-glucouronicacid at 2’ and 
3’position [7], [8], and [9]. Complex structure of xylan is hydrolyzed by group of enzyme collectively termed as Xylanases. 
Endoxylanases (Endo-1, 4β-xylanases), β-xylosidase, and side chain cleaving enzyme esterase’s. [4] Xylanases have wide range of 
industrial and biotechnological application. They are commercially used in food and feed. Xylanases are used as emulsifier, 
sweetener, preservatives etc. in food and as animal feed in feed industry. [2] Xylanases are also used in paper and pulp industry as 
bioleaching agent. [17] Recently xylanases are used to increase sugar recovery from agriculture residue for biofuel production. [5] 
Now a days increasing demand for xylanases is for production of xylooligosachharides which is an emerging prebiotic. [14] 

II. SCOPE OF WORK  
The enzyme production is mainly limited due to cost of substrate used for growth of microorganism and production of enzyme. 
Hence to lower the production cost it is necessary to use substrate which are naturally and readily available. Some of these wastes 
like agricultural, agro-industrial waste and inedible crops can be used as substrate for production of xylanases agro-industrial waste 
like wheat bran, sugarcane bagasse and inedible crops like the weed Cyperus iria, Cyperus rodents, Echornia sp, Pistia sp.  
The present work describes extraction of xylan from natural resources like wheat bran and Pistia sp as a substrate and its utilization 
for screening of xylanolytic microorganisms and also to study ability of organisms to produce other enzymes such as cellulases and 
amylases. 

III.  METHODOLOGY 
All higrade chemicals were used for the work. Extracted xylan is used in the work and its results were compared with pure xylan 
obtained from Hi media. 
A. Sample Collection  
1) Soil Sample Collection: Various soil samples were collected from saw mill industries and garden from Kolhapur district. The 

soil sample were packed in sterile polythene bag and kept under storage till further use. 
2)  Substrate Collection: Wheat bran was collected from local houses and bought to laboratory for further use. Pistia sp was 

collected from Takala pond, Kolhapur, washed in running tap water and bought to laboratory.  

B.  Preparation of Substrate 
Wheat bran obtained from houses was washed 2-3 times in distilled water. Water was decanted and wheat bran was dried in oven. 
The dried wheat bran was powdered in mixer grinded and passed through sieve using 60 mesh and stored at low temperature till 
further use. Similarly weed Pistia sp collected from pond were washed, sun dried, powdered and stored at low temperature. 
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C.  Extraction of Xylan from Natural Resource 
The natural resource used here were Wheat bran and Pistia sp for extraction of xylan using modified protocol of Hauli.[6] 
1g of natural resource was added to 10 ml of 4% NaOH and kept at temperature 85oC for 3 hrs. Above mixture was then       
centrifuged at 15000 rpm for 15 minutes and the supernatant was collected. Collected supernatant was neutralized by acetic acid to 
pH 6. Neutralized supernatant was filtered through filter paper and filtrate was collected. Xylan was then precipitated by addition of 
3 volumes of 95% ethanol to collected filtrate. Precipitated xylan was collected by filtration. 
The xylan recovered from the extraction process calculated as follows 

Xylan% =      
This recovered xylan is used as substrate i.e., carbon source.  

D.  Confirmation of Xylan Extracted by TLC and FTIR Analysis 
The xylan extracted from natural waste was confirmed by performing Thin Layer Chromatography. Spots of extracted xylan and 
commercial xylan from Birchwood (Hi media) reconstituted in Distilled water were loaded and ascending Thin layer 
chromatography was carried out in solvent system containing n-Butanol: Aceticacid: Water (2:1:1). The detection was carried out 
by spraying the chromatogram with developer containing 0.2% orcinol in mixture of methanol: H2SO4 in the ratio of 90:10. The 
plate was dried in oven at 100°C so as to develop the color. The extracted sample was also subjected for FTIR analysis with 
comparison with commercial xylan from Birchwood (Hi media). 

E.  Enrichment 
Enrichment of soil sample was carried out using natural resources like wheat bran and Pistia sp as whole carbon source. The 
enrichment was carried out in the increasing substrate concentration from1% - 8% prepared in modified Horokoshi broth in 10 ml 
KNO3-0.025, KH2PO4-0.01, MgSO4-0.001, CaCl2-0.001, NaCl-0.05, wheat bran or Pistia sp (1% - 8%).0.1g of soil sample was 
inoculated in sterile broth and incubated at room temperature for 24 hrs. 

F. Isolation of Xylanolytic Microorganisms 
Growth obtained in 8% enrichment was streaked on sterile modified Horokoshi medium containing 1% wheat bran or 1% Pistia sp. 
The plates were then incubated for 24 hrs at room temperature. The isolated colony obtained was further purified on Nutrient Agar. 

G. Screening and Confirmation of  Xylanolytic Activity 
Well isolated and purified colony obtained was spot inoculated on three separate sterile modified Horokoshi medium containing 
0.5% pure xylan, 0.5% xylan extracted from wheat bran, 0.5% xylan extracted from Pistia sp, incubated at room temperature for 24 
hrs. After incubation iodine was poured over the medium to select xylanolytic microorganisms. 

H.  Phenotypic Characteristics 
The selected isolate was identified on the basis of morphological, cultural, biochemical properties and 16S rRNA sequencing. The 
16s rRNA nucleotides are deposited at GenBank, NCBI. 

I. Study of Cellulase and Amylase activity. 
The isolate was also checked for its ability to produce other enzymes like Cellulase and Amylase. This isolate was spot inoculated 
on  Carboxy methyl cellulose agar and Starch agar respectively.   

IV. EXPERIMENTAL RESULTS 
A. Sample Collection 
A total four soil samples packed in sterile polythene bag from saw mill industries from Bagal chowk, Mudshingi, Vikram Nagar and 
Badhule were bought to the laboratory used and stored at room temperature. 

B. Substrate Preparation 
100 gm of wheat bran and Pistia sp after processing were powdered and stored till further use. 

C.  Extraction of Xylan 
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During extraction the dry weight of xylan extracted from 1g of wheat bran and Pistia sp were 0.222g and 0.237g respectively.         
Thus the  recovery of xylan obtained from both the resources according to  formula 

Xylan% =      is 22.2% and 23.7% respectively (Table 1) . 

Table 1 
Summary of Xylan Extraction 

Natural 
resource used 

Amount of 
resource 

True recovery 
of xylan 

Wheat bran 1g 22.2% 

Pistia sp. 1g 23.7% 

D.  Confirmation of Extracted Xylan by TLC and FTIR Analysis 
1) TLC Study: The pure xylan and xylan extracted from wheat bran and Pistia sp when subjected for TLC it was found that all the 

three had same rate of flow. As seen in fig 1 

 

Figure 1: TLC of  lane 1xylan extracted from wheat bran (Xwb),lane3 2 xylan extracted from Pistia(Xpis) lane 3 pure Xylan (xylan 
from birhwood ,Hi media). 

2) FTIR Analysis: The FTIR study showed (Fig 2 and 3) that both extracted and commercial xylan, have absorption bands at 
3200cm-1 -3450 cm-1 and also at1100cm-1-1190 cm-1 which can be attributed to the OH stretching characteristic of glycosidic 
groups and to CC and COC stretching in hemicelluloses, respectively. Absorption band near 1350 cm-1 - 1420 cm-1 is detected 
and it is assigned to the CH bending vibration present in cellulose and hemicellulose chemical structures. The prominent band 
at 1010cm-1 - 1040 cm-1 is also associated with hemicelluloses and is attributed to the C–OH bending. Finally, a band at 897 
cm-1, is typical of glycosidic linkages between the sugar units in hemicellulose. [1] 

 
Figure. 2 FTIR analysis of  xylan extracted from wheat bran and commercial xylan. 
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Figure 3.FTIR analysis of  xylan from Pistia sp and commercial Xylan. 

E. Enrichment 
The increase in the number of microorganisms in the enrichment was confirmed by staining. Fig 4 

                 

(a)     (b) 
Figure 4. a) Staining of 4% enrichment sample.b)Staining of 8% enrichment sample. 

F.  Isolation of Xylanolytic Microorganisms 
After incubation a total of 36 isolates were obtained from the various samples. (Table 2). From Bagal chowk sample 15 isolates were 
obtained which were labeled as SM1 to SM15, from Vikram nagar soil sample 5 isolates labeled as V1 to V5, from Mudshingi soil 

sample 8 isolates which were labeled as M1 to M8 while from Badhule soil sample also 8 isolates were obtained labeled as B1 to B8. 
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 Table 2 Soil Sample And Number of Isolates 

Sr. no Soil sample Number of 
isolates 

1 Bagal chowk 15 

2 Vikram nagar 5 

3 Mudshingi 8 

4 Badhule 8 

G.  Screening and Confirmation of Xylanolytic Activity 
The iodine was poured over the medium to observe xylanolytic microorganism’s. The xylanolytic microorganism showed a zone of 
clearance around the growth. The diameters of clear zone produced by the microorganisms were measured. (Table 3). A total of 5 
organims showed xylanase activity. From these B2 isolate showed maximum zone of clearance of 27mm on medium containing xylan 
from Pistia sp, 28mm on medium containing xylan from wheat bran while 28mm on medium containing pure xylan (fig 5). 

Table 3 
Diameter of Zone of Clearance Produced by Isolate 

Isolates Xylan from wheat bran Xylan from Pistiasp Pure xylan 

SM15 10mm 10mm 10mm 

V4 18mm 18mm 18mm 

M5 12mm 15mm 12mm 

B2 27mm 27mm 27mm 

SM2 20mm 21mm 21mm 

 

             

Fig a Fig b    Fig c 
Figure 5. (a) Isolates showing clear zone on medium containing Xylan from wheat bran. (b). Isolates showing clear zone on medium 
containing Xylan from Pistia sp. (c) Isolates showing clear zone on medium containing pure Xylan 

H.  Phenotypic Characteristics 
The cultural and morphological characteristic of the potent organisms B2 showed that it is Gram negative bacilli, motile, non 
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sporulating, catalase positive in nature (Table 4). The 16 S rRNA 1076 bp nucleotide sequence analysis studies showed that 
organism belong to Massilia timonae the strain was named as Massilia timonae B2YR.The 16 S rRNA nucleotide sequences are 
deposited at GenBank under accession number KY942185.The Phylogenetic analysis was done using sequence aligned by 
CLUSTALW in MEGA 6 software. The analysis shows the close relation with Massilia timonae CCUG 43427A (fig 6). The figures 
presented in bracket represent the percentage relatedness of the isolates to the organisms. 

Table 4 
Morphological, Physiological and Biochemical Characteristics of Massilia timonae B2YR KY942185 

Colony characteristics observation Biochemical test Result 
Size 2mm Glucose  Weakly + 
Shape Circular Xylose + 
Color Pale white Maltose  + 
Margin Entire  Indole - 
Surface Smooth  Methyl red - 
Opacity Opaque  Voges Prausker - 
Elevation Flat  Citrate utilization + 
Consistency Moist  Nitrate reduction + 
Gram nature Gram negative short rods Urease test  Late + 
Motility Actively motile  Lysine decarboxylation  + 
+ Acid production, - negative test. 

 Massilia niabensis 5420S-26 EU808006 (96.82)

 Massilia suwonensis 5414S-25 FJ969487 996.67)

 Massilia aurea AP13 AM231588 (96.62)

 Massilia brevitalea byr23-80 EF546777 (95.68)

 Massilia oculi CCUG 43427A FR773700 (97.18)

  Massilia timonae B2YR

 Massilia timonae CCUG 45783 AGZI01000009 (99.25)

 Massilia varians CCUG 35299 AM774587( 95.79 )

 Massilia tieshanensis TS3 HM130516 (95.87 )

 Massilia niastensis 5516S-1 EU808005 (95.85)

 Massilia namucuonensis 333-1-0411 JF799985 (96.15)

 Massilia flava Y9 HM777013 (96.07)

 Pseudoduganella danionis E3/2 KX427103 (96.36)

 Massilia plicata 76 AY966000 (95.84)

 Massilia lurida CGMCC 1.10822 jgi.1041438 (95.79)

 Massilia dura 16 AY965998 (96.15)

 Massilia lutea 101 AY966001 (96.0)

 Massilia albidiflava 45 AY965999 (95.65)

0.005  
Fig6. Phylogenetic Analysis of Massilia timonae B2YR KY942185 
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I. Confirmation of Cellulolytic and Amylolytic Activity 
The growth of obtained on carboxy methyl cellulose medium and starch medium was flooded with iodine to observe zone of 
clearance around growth a diameter of 20 mm and 8mm was observed on respective medium confirming the cellulolytic and 
amylolytic activity. 

V. CONCLUSION 
This is the first report were extracted xylan from natural waste wheat bran and Pistia sp is used for screening of xylanase producers. 
The extracted xylan is confirmed with commercial xylan by TLC and FTIR analysis. The organism Massilia timonae B2YR 
KY942185 not only produces enzyme Xylanase but also produces Cellulase and Amylase. This ability of organism to produce 
multiple enzymes can be exploited to control environmental pollution, by using natural wastes for production these enzymes. Thus, 
the approach of using natural resource can lower the production cost. 

VI.  ACKNOWLEDGEMENT 
We thankfully acknowledge the Principal Dr. V. B. Helavi of the institute for providing necessary infrastructural facilities. We also 
thank Head of the Department Mrs. S. A. Jadhav for her support. First author thanks Dr. Mrs. Y. C. Attar for her time to time 
guidance and also thank Dr. Babasaheb Ambedkar Research and Training institute for awarding Junior Research Fellowship and 
providing financial support. 

REFERENCES 
[1] Acarilia et al, "Xylan, a promising Hemicellulose for Pharmaceutical Use,” Products and application biopolymer.2012:62-85. 
[2] Chakdar H, Kumar M, Kuppsamy P, Arjun S. “Bacterial Xylanases: biology to biotechnology”. Biotech.2016; 6; 150. 
[3] Collins T, Gerday C, Feller G. “Xylanases, xylanase families and extremophilic xylanases”. FEMS Microbiology Reviews 2005; 29: 3–23. 
[4] Girish K, SemmaR. “Microbial xylanase and their application –A review”. International journal current and academic Review June 2015; 3:436-450.  
[5] Gonclave et al, “Synerstic effect of Xylanase as accessory enzyme to enhance hydrolysis of preheated bagasse.”2015:72:16-24. 
[6] Ispit H et al, “Alkaline extraction of xylan from agriculture for cost effective production of xylooligosaccharides, using thermoalkaline xylanases of 

thermophillic Anoxybacillus Sp. Ip-C.” International Journal of Pure and Applied bioscience.2016:6:126-131. 
[7] Kulkarni N, Shendye A, Rao M. “Molecular and biotechnological aspects of xylanases”.FEMS Microbiology Reviews 1999; 23: 411–456. 
[8] Li K, Azadi P, Collins R, Tolan J, Kim J, Eriksson K. "Relationships between activities of xylanases and xylan structures". Enzyme and Microbial Technology 

2000;27: 89–94. 
[9] Nevarez. L., Vasseur. V, et al., “Physiological traits of Penicillium glabrum strain LCP 08.5568, a filamentous fungus isolated from bottled aromatised mineral 

water,” International Journal of Food Microbiology, 2009:130, 166–171. 
[10] M. Goyal, K. L. Kalra, V. K. Sareen, and G. Soni, “Xylanase production with xylan rich lignocellulosic wastes by a local soil isolate of Trichoderma viride,” 

Brazilian Journal of Microbiology, 2008; 39, 535–541. 
[11] M. Sinigaglia, M.  Corbo, and C. Ciccarone, “Influence of temperature, pH and water activity on “in vitro” inhibition of Penicillium glabrum (Wehmer) 

Westling by yeasts,” Microbiological Research, 1998;153, 137–143. 
[12] Rina Rani Ray," Saccharification of agro waste by endo-xylanases from Streptomyces SP OM 09". International Journal of Life Sciences biotechnology and 

Pharma research. 2013:.2:165-170 
[13] Shyama Prasad Saha, et al, “, Submerged cultivation of Aspergillus flavus xym4 with water hyacinth as substrate for production of a highly active, 

thermostable xylanases". Annuals of Biological Research, 2012;3:4884-4892 
[14] Tan, S.S., Li, D.Y., Jiang, Z.Q., Zhu, Y.P., Shi, B., Li, L.T., " Production of xylobiose from the autohydrolysis explosion liquor of corncob using Thermotoga 

maritima xylanase B (Xyn B) immobilized on nickel-chelated Eupergit C".Bioresource Technology200;,99:200-204. 
[15] T¨orr¨onem and J. Rouvine, “Structural and functional properties of low molecular weight endo-1, 4-ߚ-xylanases,” Journalof Biotechnology, 1997; 137–149. 
[16] Tan LUL, Wong KKY, Yu EKC, Saddler JN " Purification and characterization of two D-xylanases from Trichoderma harzianum". Enzyme Microb Technol; 

1985;7:425–430. 
[17] Viikari L, Kantelinen A, Sundquist J, Linko M. “Xylanases in bleaching: From an idea to the industry”. FEMS Microbiology Reviews 1994; 13: 335–350. 
[18] Wakiyama M, Tanaka H, Yoshihara K, Hayashi S, Ohta K), “Purification and properties of family 10 endo-1,4-β-xylanases from Penicillium citrinumand 

structural organization of encoding gene”. J Biosci Bioeng 2008; 105:367-374 
 

 
 
 
 
 
 
 
 



 


