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Assalamualaikum warohmatullahi wabarakatuh 

Distinguished Guests and Delegates, Ladies and Gentlemen, 

 

 It gives me great previlege and pleasure to extend to you all a very warm welcome on 

behalf of Brawijaya University  and to say how grateful we are to the organizing commitee of 

The Third Animal Production International Seminar (3rd APIS) and The Third ASEAN 

Regional Conference on Animal Production (3rd ARCAP) who made this important event 

happening from today onward. Your attendance in this conference will not be enough before 

exploring the serendipity of Batu city which has attracted so many visitors in the recent years. 

It offers you many attractive places to visit varying from leisure facilities to smallholder dairy 

farms that relevant to the topic of this conference. 

 The issues of livestock production and food security have been a hot topic of debates 

all over the world to challenge our capability to feed human population living on earth  that is 

believed will reach 25 billion people by the middle of this millineum. The global call on 

quality human resources especially in developing countries may not be achieved without 

adequate supply of animal protein. This has urged animal scientists to make significant effort 

to increase animal production by inventing new technologies and approaches but have no 

negative impact on our natural resources because the majority of smallholder farmers face 

with scarcity of cultivable land to produce adequate quantity and quality fodder for their 

animals. The practice of uncontrolled fodder scavenging from forest and open land may 

provoke a serious natural disaster such as landslide, flood and loss of water resources for 

human beings. Through this stage I would like to extend my concern to all distinguished 

guests and delegates to pay more attention on sustainable development of animal production 

that assures our young generation lives on earth safely and happily.  

 As the rector of Brawijaya University, I am also delighted to welcome you in our 

green campus sometime in the middle of the conference to hasten mutual collaboration 

between Brawijaya University and  either national or international partners . We are fully 

aware that in a modern life higher education quality should be built on the basis of 

collaboration for many reasons. Brawijaya University has 14 faculties that can be grouped 

into  four science trees, that is engineering, humanity, economics, and life sciences. They have 

been growing significantly not only in the number of student enrollements but many 

prestigeous achievement on research findings, student competitions and administrative 

transparency are our flagships in the last ten years. Nevertheless, we also realize that first and 

foremost constraint for any institution is the limit of resources and thereby underpinning the 

importance of establishing mutual collaboration. It is our opportunities to meet delegates from 

varying places of origin that open initial discussion for further networking on relevant topics 

of interests concordance to the main topic of this conference and beyond. 

 To conclude my address, once again I would like to express my sincere gratitudes to 

all delegates, partners and conference committee who have made this important international 

conference occurs. I do hope that your stay and partcipation in these seminar and conference 

will be fruitful and unforgettable. 

RECTOR SPEECH 
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By the name of Almighty Allah Swt. I declare that  The Third Animal Production 

International Seminar (3rd APIS) and The Third ASEAN Regional Conference on Animal 

Production (3rd ARCAP)   are officially open. 

 

Thank you very much 

Wassalamualaikum warohmatullahi wabarokatuh. 

 

Batu, 19 October 2016 

Brawijaya University 

Rector 

 

Prof.Dr.Ir. Mohammad Bisri, MS. 
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Abstract 
 

Pollard is a by-product from dry milling wheat into flour and contains 16,49% of 

crude fiber. The addition of xylanase in wheat-pollard diet is necessary to reduce viscosity of 

digesta. Thus could be easily absorbed in intestinal gut.  The objectives of this research are to 

produce xylanase in batch system bioreactor, to characterize and purify xylanase from 

Staphylococcus aureus MBXi-K4. Maximum enzyme production was reached after 72 hours 

of cultivation with specific enzyme activity of 10,5 U/mg protein. Biomass specific growth 

rate (µ) was 0,107 per hour, yield of product of 2,255 (g product/g substrate).  The optimum 

temperature and pH was 70oC and 6 respectively. The xylanase maintained its stability for 30 

minutes at 70oC and over pH range 4 – 8. The Km and Vmax value at 70oC on oatspelt xylan 

was 1,086 (mg/ml) and 3,195 (µmol xilose/min.ml) respectively. Xylanase was purified from 

the culture supernatant of S.aureus MBXi-K4.  The purity of xylanase increased 11,69 fold 

than those of the crude enzyme. The specific activity after purification was 383,9 U/mg. 

Three kinds of xylanase activities was visualized by zymogram technique with estimated 

molecular weights of 45,6 kDa, 28,1 kDa and 21,6 kDa. The purified xylanase had one band 

protein with molecular weight of 47,9 kDa. Xylanase from S.aureus MBXi-K4 is a moderate 

thermostable enzyme and a good candidate as feed additive on feed industry with an 

improvement on its productivity and thermo stability. 

 

Keywords : xylanase, S.aureus, production, characterization, purification 

 

Introduction 
 

Poultry production in Indonesia fulfill more than 50 percent of meat demand of  the 

Indonesian community including chickens and ducks (Statistik Peternakan, 2015). In order to 

improve food security, the government still continues to improve availability of meat  from 

chickens and ducks in sufficient quantity, high quality and affordable by the public. The feed 

is a major component and contributes about 60% - 70% of the total production costs in 

animal husbandry. Therefore it is very important to provide supply of cheap, easy and 

sustainable feed raw material without competing with human needs.  Fine wheat bran 

(pollard) is one by-product of wheat processing that is available throughout the year in the 

country with a stable quality.  Production of wheat processing industry in Indonesia reached 

3.3 million tons per year (Aptindo, 2004).  Pollard utilization as monogastrics rations is 

limited by high crude fiber content  (16.49%), Neutral Detergent Fiber / NDF (38.4%) 

(Pantaya, 2003) and low energy content (1300 kcal EM / kg) (NRC, 1994 ). The use of 

pollard in poultry rations is generally not more than 30%.  
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Consumption of high crude fiber by the chicken broilers can increase the viscosity of 

the contents of small intestine (digesta), eventually interfere  the absorption of energy and 

protein of rations (Adam, 2000) and thereby reducing the growth of the animals. To improve 

the nutritional value of diets containing high crude fiber ingredients, one of the methods  is 

utilization of  enzyme as feed supplement  to hydrolyze  crude fiber components into simpler 

products, which can be absorbed directly by livestock. The addition of xylanase enzymes into 

diets based on wheat bran (pollard) can decrease the viscosity of digesta and increased body 

weight of  broiler age 6 weeks to 14.72% and 2.6% (Chiang et al., 2005). Xylanase can 

reduce viscosity of digesta by  hydrolyze arabinoxylan into arabinose and xylose, so can 

easily be utilized by poultry.  

The microbes were isolated from corn cob which produce xylanase. Isolate obtained 

(MBXi-K4) was grew optimally at 37oC and pH 7 (mesophilik), whereas the  xylanase 

produced has an optimum temperature of 70oC and stable at wide pH range (4 - 10) with 

optimum pH of 6. The objectives of this research are to obtain pure enzyme from indigenous 

isolate  Staphylococcus aureus MBXi-K4 and obtain information about the characters of 

xylanase produced.  

  

Methodology 
 Media Preparation and regeneration of the media to grow bacteria thermophilic refers 

Richana et al (2000). Substrate used was 0.7% pollard, which mixed with growth media and 

media production. S.aureus MBXi-K4 regenerated in the LA medium (Luria Agar). Then 

grown in medium containing 0.7% oatspelt xylan with the same composition as the growth 

media. Inoculum was taken as many as 10% (v / v) and added to the media production with 

substrate of 0.7% oatspelt xylan and pollard xylan (Dung et al, 1993). Propagation of the cell 

culture was carried out in 250 ml erlenmeyer and production of xylanase to study of growth 

kinetics in Bioreactor 2L. Fermentation occur at optimum temperature and pH, agitation of 

160 rpm and aeration 1 vvm, for 96 hours. Purification was carried out by ammonium sulfate 

precipitation, dialysis in a membrane dialysis with Molecular Weight Cut-off (MWCO) 

12kDa in 0.1 M Tris-HCl buffer pH 7.5 overnight. The results of this enzyme concentration 

used for the purification method of gel filtration chromatography using matrix of Sephadex 

G- 100.  SDS-PAGE method (Laemmli, 1970) can be used to predict the molecule weight of 

the protein, determine the number of protein components in the sample and determine the 

distribution of protein fraction in the sample and for the purification of proteins.  

 

Results and Discussion  
The maximum enzyme activity  obtained of  2.26 U/ml at 72 hours of fermentation 

and specific activity of 10.5 U / mg protein. The rate of biomass, the use of substrate and 

product formation are presented in the Figure 1 below. 

 
Figure 1.  Graph the rate of biomass, the use of substrate and product formation. 
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 S.aureus  MBXi-K4 growth in pollard xylan substrate concentration value of 0.7% 

obtained Xmaks = 4.44 g / l. Data cell growth in exponential phase are plotted with the 

logistic model based on Monod equation, obtained form a linear relationship with the 

equation ln (X) = 0.107x+0.134 . The slope of the line (slope) is the value of specific growth 

rate (μ) of 0.107 / hour. Product yield (Yp/s) obtained by mapping the value (P-Po) which is 

the data from xylanase enzyme activity (U/ml) against the use of substrate (So-S) Yp/s 

obatain was 2.255 (U / mg substrate). Biomass yield (Yx/s) is obtained by mapping the value 

(X-Xo) against the use of substrate (So-S). The slope of the line is the value of Yx / s, ie for 

0.004 (g biomass / g substrate), it means in each gram of substrate consumed obtain 4 mg of 

biomass. The purification process are summarized in Table 1 below. 

 

Table 1. Purification of xylanase from S.aureus MBXi-K4 

Step Volume 

(ml) 

Total 

Protein 

(mg) 

Total 

Xylanase 

activity 

(U) 

Enzyme 

spesific 

activity 

(U/mg) 

Recovery 

(%) 

Fold 

Crude Extract  81 3.32 109.01 32.82 100 1 

Amm.sulfate 

precipitation 

10 0.48 18.06 37.39 16.57 1.14 

Dialysis 5 8.81 8.81 32.59 8.08 0.87 

Sephadex G-

100 

3 0.012 4.69 383.90 4.30 11.69 

 

Conclusion 
 Xylanase from Staphylococcus aureus MBXi-K4 is classified as moderate 

thermostable where its maximum activities at 70oC and still be maintained its activity more 

than 70% for 30 minutes. This enzyme can work at a pH range from 4 to 8 with optimum pH 

value of 6 and optimum temperature of 70oC. Based on the character of xylanase obtained 

despite having a chance to be applied to the feed industry but needed some improvements, 

especially in its resistance to high temperature and its productivity. 
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