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Among screened isolates, Actinomycete strain coded HA-5 has showed maximum xylanase 
production. Organism efficiently uses agricultural wastes like wheat bran, rice bran and rice 
straw as substrate. Xylanase activity was checked in submerged and solid state method. 
Different carbon and nitrogen source were used as supplement to examine its effect on xylanase 
production. Raw starch powder and yeast extract were found most effective for increasing 
xylanase production in SSF. Xylanase activity was detected using the Dinitrosalicylic acid 
assay method. The study proved the competent strain of actinomycetes for potential xylanase 
activity and useful for industrial production economically. 
Keywords: Agricultural residues, Solid-state fermentation, submerged fermentation, xylanase 

Industrial interest in xylan and its hydrolytic enzymatic complex is based on their use as a 
supplement in animal feed, in the manufacture of bread, food and drinks, textiles, in the 
bleaching of cellulose pulp, and in ethanol and xylitol production(PolizeIi.,R.Terenzi and 
Amorim,2005) Microbial enzymes act co-operatively to convert xylan to its constituent simple 
sugars: these enzymes include p- 1,4-endoxylanases (xylanase ; EC 3 .2.1.8),which cleave 
internal glycosidic bonds within the xylan backbone; arabinofuranosidase (EC 3.2A.55) which 
hydrolyses arabinose side-chains ; a-glucuronidase which removes glucuronic acid side-chains 
from the xylose units; xylan esterase (EC 3.1.1.<5) which release acetate groups; and finally 
xylosidase (EC 3.2.1.37), which hydrolyses xylobiose to xylose (Wong et al., 1988). 
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Actinomycetes’s one of the known xylanase-producer,has attracted considerable research 
interest due to its potential applications in recovery of fermentable sugars from 
hemicellulose.Actinomycetes including Streptomyces,Nocardia,Chainia and 
Thermomonospora produce extracellular xylanase. Furthermore, Streptomyces are the largest 
and well-studied group of actinomycetes producing multiple xylanase and among wide range 
of bacteria known for the production of xylanase with streptomyces being the best known 
enzyme producers (Vinogradova and kushnir, 2003) 
For commercial applications, xylanases should be produced quickly and in large quantities 
from simple and inexpensive substrates. Solid-state fermentation (SSF)involves the growth and 
metabolism of microorganisms on moist solids in the absence or near absence of any free- 
flowing water (Khandeparkar,2006).As is the case for yeasts and filamentous fungi, bacteria 
can grow on solid substrates for SSF and have been used in bioprocesses, both aerobically and 
anaerobically (Sonakya.V.,Raizada.N and Widerer.,2007). Same time, SSF is a well-adapted 
and cheaper process than submerged liquid fermentation (Smf) and the amounts of products 
obtained by SSF are many-fold higher. In addition, the products obtained have slightly different 
properties (e.g., more thermotolerance). SSF can be carried out directly with abundant low-
cost biomaterials including starch, wheat bran,wheat straw, soybean flour,and rice straw etc 
with minimal or no pre-treatment, and is therefore relatively simple, uses less energy, and can 
provide unique microenvironments conductive to microbial growth and metabolic activities. 
At the end of the fermentation, the enzymes can be extracted from the substrate easily and 
inexpensively by percolating the bioreactor with the appropriate buffers (HeckJ.N and 
Ayub.,2002). There are several reports on xylanase production by SSF using fungi, but few on 
alkaline xylanase productions by SSF using bacteria (Archana A, and Satyanarayana.,1997). 
So here, my objective of study is to develop competent actinomycete strain for xylanase 
production using solid state fermentation. 
 

 
Isolation and Screening of xylanolytic actinomycetes: 
Samples were isolated from agricultural soil, cow dung, hay and paper industry waste water 
from different location near Talod and Sabarkantha district. 
Xylanase Fermentation process: 
For comparative studies of xylanase production, both methods were used for wasried out by 
Smf and SSF. Even various fermentation variables were studied to mointer their effect on 
xylanase production. 
Submerged liquid fermentation (SmF): 
Xylanase production was carried out using 50ml fermentation medium containing 4mg/ml 
wheat bran and 5ml mineral salt solution inoculated with 2% inoculums made in the xylan 
broth. All selected seven isolates were checked for their xylanase activity. Fermentation was 
carried out for 96 h at 28-30°C on orbital shaker (pH-7). From each flask enzyme was obtained 
after filtration and centrifugation of the fermentation medium at 4°C, 10000 rpm for 15 min. 
The cell-free culture supernatant was used as crude enzyme. 
Solid-state fermentation(SSF): 
HA-5 coded strain was further studied for xylanase fermentation in SSF, 10 grams’ wheat bran 
as solid substrate, moistened with 2-3 ml of mineral salt solution, was inoculated with 
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3-4% of inoculum at 37°C in enamel metallic trays (relative humidity 40-50% and Making 3-
4 cm layer) for 96hrsSample were drawn at equal intervals and centrifuged at 10000 rpm, 4°C 
for 15 min. The resulting supernatant was used as the crude enzyme. 
Optimization of xylanase production in SSF: 
The optimization of composition of medium and physicochemical conditions have carried out 
on stepwise modification of different parameters for xylanase production. The effect of various 
substrates for SSF, consisting of rice bran, wheat bran, wood husk and rice straw was examined. 
Fermentation was carried out for 120 hrs at 28±4°C. Different pH range (5-10) and temperature 
range (28 to 55°C). the effect of incubation period was evaluated by 12 h interval by checking 
the enzyme activity. 
The effect of supplementation of carbon and nitrogen sources to wheat bran was examined 
using carbon sources like glucose,xylose, starch ,cellulose and xylan and nitrogen sources like 
urea,yeast extract,sodium nitrate and peptone was tested. 
Measurement of xylanase activity: 
Assays for crude enzyme was performed using 0.5 %( W/V) soluble brichwood xylan in 50mM 
glycine-NaoH buffer, pH-7. Xylanase activity was assayed by measuring reducing sugars 
liberated from xylan by dinitrosalicylic acid method(Miller.,1959). One unit of xylanase was 
defined as the amount of enzyme required to release 1 pmol of xylose/min. 
 

Actinomycete strain coded HA-5 isolated from cow dung was found to be most effective and 
strong xylanase producer among other isolates. Xylanase production using same culture was 
done by SmF and SSF method. In SmF, HA-5 coded strain of actinomycetes showed maximum 
xylanase activity in compare to other selected strain under above mention condition. Xylanase 
activity obtained 4.5 U/ml after 96 hours(Fig:l)  
In SSF, while using different substrate and combination of substrates were used as fermentation 
medium. Here combination of wheat bran rice straw and wood husk (4:2:1) is better medium 
and highest xylanase activity was obtained 8.6U/ml.while minimum at wood husk was obtained 
(1.6.U/ml) (Fig:2) When different supplements were added with fermentation medium, it 
changed xylanase activity in all different carbon sources starch found more effective in increase 
xylanase activity and also economic. Same way, addition of urea increased xylanase production 
in SSF.  
The pH ranging from 4.5-10 was studied for the detection of optimum pH with high xylanase 
production. pH 7 was found to be highest xylanase production (8.3 U/ml) while xylanase 
production was obsevered minimum at pH 4.5 (1.2 U/ml). Temperature varying from 25 to 
50°C were examined for the detection of optimum temperature required for the xylanase 
production (8. 45U/ml) and result showed that minimum activity was observed at 25 °C 
(3.4U/ml) and optimum activity was obsevered at 35±2°C (8.3U/ml) (Fig:3 &4).The time 
period of xylanase production was investigated ,maximum production was examined for 72 hrs 
(8.9U/ml),while minimum was noted at 12h (0.45U/ml) (fig:5).supplement of starch increase 
xylanase production in SSF in compare to other examined carbon sources as shown in 
fig:6(9.45 U/ml) and sameway maintaining the physical factors and the carbon source at 
optimized condition, nitrogen sources of varying nature were studied , in which yeast extract 
showed the maximum enzyme activity (7.5 U/ml)( fig:7). 

RESULTS AND DISCUSSION 
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The present study conclude that solid state fermentation is better method for xylanase 
production in compare to Smf. By providing optimum condition xylanase activity can be 
increased 3-4 fold in Solid state fermentation. Addition of raw starch and yeast extract with 
agriculture residue it increase xylanase production. Finally, we can conclude from above 
studies that HA-5 coded strain shows maximum xylanase activity when combination of 
agricultural waste is provided with supplement starch and yeast extract at 35±2°C, pH 7to 8 
for 96hrs at lab level. A further study on the other extreme characteristics of the isolate is in 
progress.  

  

CONCLUSION 

CONCLUSION 
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