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ABSTRACT 

This study being performed at the central laboratory for graduate students Animal Resources Department / 

College of Agriculture / University of Baghdad/Aljadrea and in laboratory of applied microbiology Department, 

Food and Biotechnology Center /Directorate of Agriculture Research / Baghdad, Iraq. Wild strain of local 

ligninolytic bacteria of genus Streptomyces MS  isolated from Iraq camel degrade feces was used to pre- treated 

of low quality roughages in in vitro fermentation. Roughages wheat straw (WS), corncobs (Cc), alfalfa hay (AH) 

was pre- treated with wild strain of genus Streptomyces MS. The results showed higher significant improvement 

(p<0.01) for in vitro dry matter digestibility (IVDMD %),in vitro Organic matter digestibility (IVOMD %) for 

most of roughages (WS Cc, AH). Moreover, greatest (p<0.01) improvement in(IVDMD,IVOMD %) was 

observed with pre-treated AH using Streptomyces MS prior of use for 21 days from 45 untreated to 67.07,67.08% 

treated, the smallest improving was observed (P<0.05) with WS from 20.78 to 30.22%. This result indicated that 

ability of Streptomyces MS to improve (IVDMD %) was significantly (P<0.05) affected by the roughages sources. 

Treated roughages with Streptomyces MS showed significant reduction in lignin content (p<0.01).However, the 

highest (p<0.01) reduction in lignin content was shown in Cc pre-treated with Streptomyces MS(from 9.8 to 

6.87%), while lowest (P<0.05)reduction in lignin content was shown in AH (from8.26 to 7.64%), These results 

support the possibility application of this wild strain of bacteria to improve low quality roughages in ruminants 

feed. 
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 المستخمص 
وزارة  -دائةرة البحةوث الزراعيةة \ختبر الاحياء المجهريةة التطبيقيةةجامعة بغداد وم -كمية الزراعة  \المختبر المركزي لمدراسات العميااجريت هذه الدراسة في 

الجةت  دريةس,   Ccالذرر , كةوالح WSتةبن الحنطةة   مثةل الخشةنة تةاثير المعاممةة المسةبقة للاعةلاف ةسةادر ل. لي والعموم والتكنولوجيةا المدمجةةالتعميم العا
AH  بالبكتريةا المحميةة المحممةة لمكنةين التابعةة الةى جةنس )Streptomyces MS  يةوم قبةل  21لمةدة المعزولةة مةن الفضةلات المتحممةة لمجمةال العراقيةة

فةي معامةل   (p<0.01) عالي المعنويةةادت الى تحسين   MS Streptomyces. اظهرت النتائج ان المعاممة ببكتريا in vitro  تجربة الهضم المختبري
. لكةةن تفوقةةت معاممةةة افةةة المخمفةةات الزراعيةةة المسةةتخدمةلك %IVOMDومعامةةل هضةةم المةةادة العضةةوية  IVDMD%لممةةادة الجافةةة  المختبةةري  الهضةةم
الةةةى   45عمةةةى بةةةاقي المعةةةاملات مةةةنوالعضةةةوية ممةةةادة الجافةةةة المختبةةةري لهضةةةم الفةةةي معامةةةل    (p<0.01)بمسةةةتوى معنويةةةة  AH)الجةةةت ) دريةةةس

جةدار الخميةة النباتيةة مةن %, ومن ناحية اخرى عند دراسة تاثير المعاممتين عمى تخفيض محتةوى 22.08و 22.07بنسبة تحسين  %67.08و.67.07
الةذرة بمسةتوى عةالي المعنويةة  حيةث خفضةت  , تفوقةت معاممةة  كةوالحمحتةوى الاعةلاف الخشةنة مةن المكنةين. لوحظ تاثير معنوي لمعزلة عمى تقميةل المكنين

الجةت بالمقارنةة مةةغ الغيةر معاممةة. نسةةتنتج مةن ذلةةك ان  دريةةسواقةل تخفةةيض كةان باسةتخدام  %2.93بنسةةبة تخفةيض  % 6.87الةةى  9.8المكنةين مةن 
 .للاعلاف الخشنةافة وتقميل محتوى المكنين ممادة الجالمختبري لهضم المعاممة الاعلاف الرديئة النوعية بالبكتريا الخيطية  ادت الى تحسين  معامل 

 ., لمكنينIVDMDخشنة, ل, الاعلاف اStreptomyces MSالكممات المفتاحية :
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INTRODUCTION 

Forages represent an important cost effective 

feed resource in ruminant nutrition. However, 

the relatively low quality of tropical forages 

combat against their use as the best feed for 

actively growing or high-performing 

ruminants and feed costs account for nearly 

75% of the total input costs (24). Several 

experiments have been made to improve 

forages quality, including, chemicals or 

biological treatments. One of the important 

targets in this regard is to improve the fiber 

digestibility of the forages (3). the great 

important contribution of forages to animal 

feed is fiber. Sufficient fiber supplies is 

necessary to maintain the rumen mat; slowing 

the passage rate of feed also increases the 

amount of nutrients that can be digested and 

absorbed from the feed. Forages fiber also 

increases chewing and rumination and 

therefore increases the production of saliva, 

which conserve normal ruminal pH and 

decrease theincidence of ruminal acidosis (16), 

(22) Lignin very resistant to degradation, since 

most microorganisms do not possess enzyme 

systems that are capable of degrading 

lignin.(8). A wide range of microorganisms 

including bacteria and fungi is capable of 

producing cellulases and hemicellulases but 

only a limited number of these 

microorganisms are capable of producing 

lignin degrading enzymes. Lignolytic enzymes 

generally attack lignin directly (1), 

(21)(29).Pasti et al., (25) found that the 

bacteria like Streptomyces previously isolated 

from digestive tract termites (White ants) with 

great ability to lignining-solubilizing of 

lignocellulose-decomposing similar result 

(34). The problems of feeding low quality 

roughages  to farmanimals are in general, low 

protein content, high crude fiber, low 

digestibility and the content of some anti-

nutrition factors such as tannins and alkaloids 

(16).Thus,to improve the digestibility of these 

roughages , it is important to destroy  the 

bonds between cellulose, hemicellulose and 

lignin (17). The aims of this current study 

areto: Examine the ability of wild local strain 

of filamentous bacteria Streptomyces 

MS(isolated from Iraq camel degrade feces)to 

Degrade various lignin and improve 

%IVDMD of roughages. The aim of this 

experiment was to investigate screening and 

isolation best microorganism capable of 

degrade ligninز 

MATERIALS AND METHODS 

Screening and isolation of ligninolytic 

microorganism 

We tried to isolate microorganism species 

capable of metabolizing and solubilizing of 

phenolic monomers which may act as catalysts 

for forage fiber breakdown through increasing 

microbial access to cell wall 

polysaccharides.by Two isolation procedures 

were used. liquid-enrichment technique and a 

dilution pour plate technique(27)(26)(29). 

Samples collection 

Samples were collected using sterilized 

polyethylene bags as sources used for the 

isolation of lignin degrading microorganisms 

from domestic and wild rumen Iraqi animal 

degrade feces (Camel, Buffalo, Cow, Lama 

camel, Deer, and Horse)., samples were air 

dried and mixed thoroughly to increase 

homogeneity and kept at 5°C.  

Isolation of lignin degrading bacteria 

The medium Using MSM-L contain media 
Chemical Gram 

Alkaline lignin 10 

K2HPO4 4.55 

KH2PO4 0.53 

MgSO4 0.5 

NH4NO3 5.0 

deionized water 1000ml 

Were used for isolation .Media were 

supplemented with anti- fungal agents such as 

(cychloheximide[0.05mg/ml]andnystatin[200

U/ml]) .Plate was inoculated at 28
0
C for 7 

days (19). Pure cultures were cultivated on 

MSM-L slant until sporulation .Physiological 

characteristics were determined based on 

several biochemical tests such as catalase, 

oxidase, VogesProskaeur , methyl red, 

hydrolysis casein ,starch and 

gelatin(3),(7),(14),(28),(30),(32). 

Roughages preparation:All roughages were 

chopped (approximate 1 mm) and divided into 

two treatments [Untreated roughages, 

Biological treatments roughages with 

Streptomyces MS for 21day(5). 

Rumen collection: Ruminal contents used to 

prepare the treatment systems were collected 

from the rumen of slaughtered lamb. Collected 

ruminal fluids were strained through four 

layers of cheesecloth into separating tube 

previously gassed and flush these with CO2 
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beforeuse.Thestrainedrumenfluidiskeptat39°C 

undercarbondioxideandshouldbepreparedjustbe

forestartoftheincubation.Astheamountoffeedta

kenis500mg,compositionofthemediumisaccordi

ngto (21) ,(35). 

Preparation artificial saliva: Phosphate-

carbonate buffer (artificial salvia) was 

prepared as described by modified (3). Kept at 

39°C. CO2 was passed through the solution 

according to (7; 8) The pH of the artificial 

saliva was adjusted to 7.4  before use (2)(1).  
In vitro digestibility procedures: 

Approximately 1-2 g finely ground (particle 

size<1mm) samples of each roughages, was 

prepared as described by modified by (3) 

.Tubes were incubated  at 39°C with periodic 

shaking for 72 h (11). After 72 h of incubation, 

fermentation was stopped by attrition of few 

drops of Hcl to each tube and kept under 

freezing. The contents of tubes were 

centrifuged at 2500 rpm for 15 minutes after 

which the supernatant is poured off. The 

insoluble residue was filtered off, dried 

according to standard method of AOAC (6), 

(12)(19). DM residues were recorded after 

drying and igniting to be subtracted from the 

sample content of DM to provide an estimate 

of lignin, DM digested, as described by (35). 

Chemical analysis: Proximate chemical 

analysis of untreated and treated roughages in 

triplicate per each determination was carried 

out for dry matter (9). The In Vitro 

digestibility of DM,IVOMD for untreated and 

treated roughage was determined using the 

method of (18)(35). 

Statistical Analysis:The statistical analysis 

system- SAS (31) program was used to effect 

of treatment (Streptomyces MS) on roughage 

IVDMD,IVOMD% and lignin content bass 

study parameters according to factorial 

experiment (3 x 2). Duncan (9) multiple range 

tests was used to significant compare between 

means In this study. Statistical model:  

Yijk = µ + Ai + Bj + AB (ij) + eijk. 

RESULTS AND DISCUSSION:The effects 

of pre-treated roughages with Streptomyces 

MS on IVDMD, IVOMD%. are shown in table 

1. all roughages (WS,Cc,AH) treated with  the 

Streptomyces MS shown significantly (p<0.01) 

increased in IVDMD,IVOMD%.However, the 

greatest improved in IVDMD,IVOMD% was 

showed high significant (p<0.01) with 

biological treated AH using Streptomyces MS 

from 45 to 67.07%, the average improvement 

was 22.07,22.08%,The smallest improving 

was observed (P<0.01) with WS from 20.78 to 

30.22% average 9.44,9.46%. The current result 

indicated that the ability of Streptomyces MS 

to improve IVDMD,IVOMD % were affected 

by source or type of roughages (p<0.01) and 

that also referred to lignin content and 

lignification (13).This improving in 

IVDMD,IVOMD % due to capability of 

Streptomyces MS to degrade anti-nutritional 

factors, Similar results was obtained by 

Streeter et al., (33) who reported that treated 

roughages with P. ostreatus and E. carotovora 

(P<0.05) increased IVDMD from 32.7 to 

47.7%. However, (16) found that treated wheat 

straw with six white-rot fungi improved 

IVDMD from 41.4 (control) to 59.2% .The 

improve of IVDMD% in decay WS. Was 

probably related to decrease of lignin content 

(13).It is known that some species of fungi 

increase WS IVDMD% such as P. ostreatus, 

whereas others decrease IVDMD% . (10) 

Reported treated WS with fungi significantly 

improvement IVDMD (P<0.05) from 28.1 to 

40.3%, the lately report revealed that IVDMD 

improved (P<0.05) when WS per-treated using 

basidiomycetes white-rot fungi (21)this agrees 

with the report published by (36). Similar 

results were obtained by (4)(5). In contrast, 

Montañez-Valdez et al., (23) report that no 

differences were observed in DM, OM and CP 

digestability .When treated maize Stover with 

Pleurotus djamor and suggest that treated 

maize Stover is not ideal forage for ruminants. 

Another outcome agreement with some report, 

In vitro digestibility of Lucerne hay was 

significantly higher from control (1)(20). 

Table 1.Effect of Streptomyces MS treatments on IVDMD% of roughages 
Source of 

roughages 

DM in 

Fresh% 

Treatments 

Untreated Streptomyces 

MS 

IVDMD% 

improvement 

IVOMD% 

improvement 

Level of sign. 

 

Wheat straw 94.18 20.78 30.22 9.44 9.46 ** 

Corn cob 94.08 30 45.01 15.01 15.3 ** 
Alfalfa hay 91.72 45 67.07 22.07 22.08 ** 

           * (P<0.01). 

           Streptomyces MS :isolated from Iraq camel degrade feces 
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Table2.The effect of treated roughages with Streptomyces MS on lignin content 

Source of roughages 
Lignin 

content (%) 

Untreated Streptomyces 

MS 

Average(Reduction in 

lignin content)% 

Level of 

sig. 

Wheat straw 10.01 9.4 8.12 1.28 * 

Corncob 11.5 9.8 6.87 2.93 ** 

Alfalfa hay 8.9 8.26 7.64 0.62 ** 
*(P<0.05). **(P<0.01). 

 CONCLUSION 

It could be concluded that ruminant diet pre-

treated with wild strain of ligninolytic bacteria 

improved IVDMD,IVOMD % and reduction 

lignin content for all roughages, this would be 

achieved by digestion of structural 

carbohydrate by destroy lignin –carbohydrate 

linkage.in addition, biological treatment are 

preferable than other treatments such as 

chemical and physical treatments friendly 

environmen.  

REFERENCES 

1. Agarwal, N., D. Kamra, P. Chatterjee, R. 

Kumar, and L. Chaudhary, 2008. In 

vitromethanogenesis, microbial profile and 

fermentation of green forages with buffalo 

rumen liquor as influenced by 2-

bromoethanesulphonic acid. Asian-Aust. J. 

Anim. Sci., 21: 818 – 823. 

2. Ali, M. I., N. M. Khalil, and M. N. A. El-

Ghany, 2012. Biodegradation of some 

polycyclic aromatic hydrocarbons by 

Aspergillusterreus. Afr J. Microbiol Res 6: 

3783-3790. 

3. Al-khateeb, M. T. S. 2015. Using 

ligninolytic bacteria to Improve the in vitro 

digestibility of some roughages.MSc. thesis, 

University of Baghdad College of agriculture. 

4. Alsersy, H., Salem, A. Z., Borhami, B. E., 

Olivares, J., Gado, H. M., Mariezcurrena, M. 

D., Yacuot, M. H., A. E. Kholif, M. El‐
Adawy, and S. R. Hernandez, 2015. Effect of 

Mediterranean saltbush (Atriplexhalimus) 

ensilaging with two developed enzyme 

cocktails on feed intake, nutrient digestibility 

and ruminal fermentation in sheep. Animal 

Science Journal 86:51-58. 

5. Alvarez,G.Pinos – J.M., odriguez. J.G., 

Herrera, J. C. Garcia, S. S. Gonzalez, and 

Barcena R. 2009. Effect of exogenouse 

fibrolytic enzymes on ruminaldigestability in 

steer fed high fibetr rations ,livestock science 

121:925-935. Anyaegbunam, B. C. 2014. 

Production characterization and Immobiliz-

ation of Lignin Peroxadase from Phaneroch-

aetechrysosporium. Ph.D. Dissertation in 

Industrial Microbiology. Faculty of 

Biosciences, Nnamdi Azikiwe University 

Awka. 

6. AOAC, 2005. (Association of Official 

Analytical Chemists) .Official methods of 

analysis, 18
th

 ed. AOAC International, 

Gaithersburg, Maryland, USA. 

7. Braña, A. F., H. P., Fiedler, H. Nava, V., 

González, A., Sarmiento-Vizcaíno, A., 

Molina, J. L., Acuña, L. A., García, and G. 

Blanco, 2015. Two Streptomyces species 

producing antibiotic, antitumor, and anti-

inflammatory compounds are widespread 

among intertidal macroalgae and deep-sea 

coral reef invertebrates from the central 

cantabrian sea. Microbial ecology 69, 512-524. 

8. Bumpus, J. A., and S. D. Aust, 1987. 

Biodegradation of environmental pollutants by 

the white rot fungus Phanerochaetech-

rysosporium: involvement of the lignin 

degrading system. BioEssays 6: 166-170. 

9. Duncan, D. B. 1955. Multiple Rang and 

Multiple F-test. Biometrics. 11. 

10. Fazaeli, H. 2007. Nutritive value index of 

treated wheat straw with Pleurotus 

fungi.Biotechnology in Animal Husbandry. 

23, 169-180. 

11. Harris, L. E. 1970. Nutrition research 

techniques for domestic and wild animals 

Agro,FAO,org. 

12. Harris, L. E., and Kearl, L. C. 1978. 

International collection and dissemination of 

information on animal feeds.Ruminant 

nutrition-selected articles from the World 

Animal Review.FAO Animal Production and 

Health Paper (14). 

13. Hassan S. A., J. A. Tawffeq and A.A.M. 

Al-Wazeer. 2015. Effect of exogenous 

fibrolytic enzymes on digestibility and rumen 

characteristics in Shamigoats. Kufa.J. 

Agric.Sci. 7(3):241-263. 

14. Jalaluldeen, A. M., K., Sijam, R., Othman, 

and Z. A. M. Ahmad, 2015. Growth 

characteristics and production of secondary 

metabolites from selected Streptomyces 

species isolated from the Rhizosphere of Chili 

Plant. Growth 4. 



The Iraqi Journal of Agricultural Sciences – 48: (Special Issue): 6-11,2017        Hassan & Al-Khateeb 

10 

15. Jalc, D., P., Siroka, and Z. Cerešnáková, 

1997. Effect of six species of white-rot 

basidiomycetes on the chemical composition 

and rumen degradability of wheat straw. The 

Journal of General and Applied Microbiology 

43, 133-137. 

16. Jung and Allen 1995. Characteristics of 

plant cell walls affecting intake and 

digestibility of forages by ruminants. Journal 

of animal science 73: 2774-2790. 

17. Kholif, A., 2005. Use of Biotechnology to 

Improve the Utilization of Rumen Contents in 

Ruminant Rations. M.Sc. Thesis. Fac. Agric., 

Ain Shams Univ., Cairo, Egypt, pp. 20–40. 

18. Laconi, E. B., and A. Jayanegara, 2015. 

Improving Nutritional Quality of Cocoa Pod 

(Theobroma cacao) through Chemical and 

Biological Treatments for Ruminant Feeding: 

In vitro and In vivo Evaluation. Asian-

Australasian journal of animal sciences 28, 

343. 

19. Lee, S., Ha, J., and K.-J. Cheng, 2000. 

Relative contributions of bacteria, protozoa, 

and fungi to in vitro degradation of orchard 

grass cell walls and their interactions.Applied 

and environmental microbiology 66, 3807-

3813. 

20. Mahesh, M., and M. Mohini, 2015. 

Evaluation of Crinipellis sp. Treated Wheat 

Straw Based Diet for Ruminants under in 

Vitro System. Indian Journal of Animal 

Nutrition 32, 25-29. 

21. Makkar, H. P. 2003. "Quantification of 

tannins in tree and shrub foliage: a laboratory 

manual," Springer Science & Business Media. 

22. Mao, S. Y., Huo, W. J., and Zhu, W. Y. 

2015. Microbiome–metabolome analysis 

reveals unhealthy alterations in the 

composition and metabolism of 

ruminalmicrobiota with increasing dietary 

grain in a goat model. Environmental 

microbiology.John willy and sons  publisher/ 

23. Montañez-Valdez, O. D., Avellaneda-

Cevallos, J. H., Guerra-Medina, C. E., Reyes-

Gutiérrez, J. A., Peña-Galeas, M. M., 

Casanova-Ferrín, L. M., and del Carmen, R. 

2015. Chemical composition and ruminal 

disappearance of maize stover treated with 

pleurotus djamor. life Science Journal 12. 

24. Moore, K. J., and Jung, H.-J. G. 2001. 

Lignin and fiber digestion. Journal of Range 

Management,3: 420-430. 

25. Pasti, M., A., Pometto, M. Nuti, and D. 

Crawford, 1990. Lignin-solubilizing ability of 

actinomycetes isolated from termite 

(Termitidae) gut. Applied and Environmental 

Microbiology 56: 2213-2218. 

26.Petri, R. 2013. Impact of diet composition 

on Rumen Bacterial Phylo Genetics. 

Ph.D.  Dissertation University of 

Saskatchewan Electronic  Theses and 

Dissertations. 

27.Phelan, M. B., Crawford, D. L., and 

Pometto III, A. L. 1979. Isolation of 

lignocellulose-decomposing actinomycetes 

and degradation of specifically 14C-labeled 

lignocelluloses by six selected Streptomyces 

strains. Canadian Journal of Microbiology 25, 

1270-1276. 

28. Prabhakaran, M., Couger, M. B., Jackson, 

C. A., Weirick, T., and B. Z. Fathepure, 2015. 

Genome sequences of the lignin-degrading 

Pseudomonas sp. strain YS-1p and Rhizobium 

sp. strain YS-1r isolated from decaying wood. 

Genome announcements 3, 19-15. 

29. Prathumpai, W. 2003 . Enzymeproduction 

in Aspergilli on different carbon sources. 

Denmark: Technical University of Denmark. 

(Ph.D. Thesis withinCenterfor Process 

Biotechnology, BioCentrum-DTU). 

30. Rashad, F. M., H. M., Fathy, A. S., El-

Zayat, and A. M. Elghonaimy, 2015. Isolation 

and characterization of multifunctional 

Streptomyces species with antimicrobial, 

nematicidal and phytohormone activities from 

marine environments in Egypt. 

Microbiological Research 175, 34-47. 

31. SAS. 2012. Statistical Analysis System, 

User's Guide. Statistical Version 9.1
th

 ed. 

SAS.Inst. Inc. Cary. N. C. USA. 

32. Shirling, E. t., and D. Gottlieb, 1966. 

Method for Characterization of Streptomyces 

Species. In "Int. J. Syst". Citeseer. 

33. Streeter, C., K., Conway, G., Horn, and T. 

Mader, 1982. Nutritional evaluation of wheat 

straw incubated with the edible mushroom, 

Pleurotusostreatus. Journal of Animal Science 

54:183-188. 

34. Sujada, N., R., Sungthong, and S. 

Lumyong, 2014. Termite nests as an abundant 

source of cultivable actinobacteria for 

biotechnological purposes. Microbes and 

Environ. 29: 211-219. 



The Iraqi Journal of Agricultural Sciences – 48: (Special Issue): 6-11,2017        Hassan & Al-Khateeb 

11 

35. Tilley, J., and R. Terry, 1963. A two‐stage 

technique for the in vitro digestion of forage 

crops. Grass and forage Science 18, 104-111. 

36. Velásquez, A., P. G. Marnet, and R. Arias,  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2015. Improvement in nutritional quality of 

fibrous food via in vitro digestion by 

Aspergillusniger. Ciencia e Investigación  A 

graria 42: 45-55. 


