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ABSTRACT

Isolation of local potential fungus capable of degrading mannan was explored from various sources of soil sample collected from
agricultural areas. The isolates were screened based on the clearing zone method on selective agar media containing guar gum as
substrate. A total of 40 isolates were screened and only 10 had activity ratio ranging from 1.6 mm to 3 mm which were used for
further analysis. These isolates were incubated in shake flasks at 30 °C for 48 h having minimal media and 1% guar gum as
substrate. The best enzyme producer was isolate AZF8 with mannanase enzyme acitivity of 108 U/ml. The isolate AZF8 was
identified as Aspergillus nidulans and was further used for the production of mannanase from agroresidues. Different
agroresidues were screened for mannanase production of which soy straw supported maximum mannanase production with

enzyme activity of 80.18 U/ml.
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INTRODUCTION

B-mannanase is the enzyme that catalyses the endolytic
hydrolysis of B-1,4mannosidic linkages in
mannopolysaccharides such as B-1,4-mannan, glucomannan
and galactomannan. Mannan and heteromannans are a part of
the hemicellulose fraction in plant cell walls. (Dhawan, et al.,
2008) Mannan endo-1,4-B-mannosidase or 1,4-f-D-mannan
mannohydrolase (EC 3.2.1.78) commonly known as
mannanase, randomly hydrolyzes  -1,4-glycosidic linkage of
mannan, glucomannan, galactomannan and
galactoglucomannan, to yield manno oligosaccharides
(Zhengaqiang Jiang et al, 2006). Endo -B-mannanase is an
endohydrolase, which is a member of glycosyl hydrolase
family 5 and 26. As an endohydrolase it hydrolyses the internal
bonds of a polysaccharide. Various mannanases from fungi,
yeasts and bacteria as well as from germinating seeds of
terrestrial plants have been produced. A vast variety of
bacteria, actinomycetes, yeasts and fungi are known to be
mannan degraders (Talbot and Sygusch, 1990; Puchart et al.,
2004). Production of B-mannanase by micro-organisms is more
promising due to its low cost, high production rate and readily
controlled conditions. Mannanases are generally produced in
the presence of different mannan-rich substrates. These
included locust bean gum (LBG), guar gum, konjac flour, and
copra meal.
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and oil extraction processes for the hydrolysis of high
molecular weight mannans (Daniela Alonso Bocchini Martins,
et al., 2011). Mannanases produce manno-oligosaccharides
that are used as prebiotics in foodstuffs and pharmaceutical
applications. The paper and pulp industry uses mannanases in
combination with xylanases as biological prebleaching agents
enhancing the extractability of lignin and reducing
environmental pollution by avoiding the chemicals used
(Khanongnuch, et al, 1998). The breakdown of B 1,4-
mannasidic linkages in a variety of mannan containing
polysaccharide is of great importance in industrial processes
for production of second generation biofuels, (Matt and
Sweeney and Feng, 2012),which puts a premium on studies
regarding the prospection and engineering of B mannanase.
The main objective of this study was to isolate potential fungal
mannanase producer and production of enzyme using cheap
source of substrate. Mannanases have several industrial
applications such as in food industries where they are used in
coffee, fruit juices

MATERIALS AND METHODS

Chemicals and substrate: Guar gum powder, bovine serum
albumin, and all other chemicals were obtained from HiMedia
and were of analytical grade. Various agroresidues were
collected from different agricultural areas of Aurangabad
district, Jalna district, Buldhana district. Copra meal was
prepared in laboratory using coconut from local market.

Source of microorganisms: 50 soil samples from farm areas,
garbage dumping areas collected randomly from Aurangabad,
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Jalna, Buldhana were used as source of microorganisms for
screening, isolation and identification.

Treatment of copra: The copra was finely ground and sieved
(Imm mesh) and then was boiled for 2 h with 2 volumes of
distilled water. The cooled copra meal suspension was then
placed at 4 °C overnight to allow the oil to solidify and finally
be removed. The copra meal was further refined using solvent
extraction using mixtures of different solvents for 24 h. One
litre of solvent (methanol, ethanol, ether and n-hexane) was
mixed with 100 g of ground copra in beaker and left overnight.
The copra suspension was then filtered through What man No.
1 filter paper. The product was designated as defatted copra
meal, after the residues were oven-dried and sieved. (Tse-Chun
Lin et al., 2004)

Isolation and enumeration: The sample, 1 g of solid sample
was suspended in 10 ml of sterilized 0.85% normal saline
(NaCl). The solution was mixed using vortex and one percent
(v/v) of the solution was transferred into 20 ml of sterilized
fungal isolation medium (potato dextrose media) with one
percent copra meal. The microbial cells were grown under
aerobic condition by shaking at 150 rpm for 24 hr at 40°C
(Khampheng Phothichitto et al., 2006).

Preliminary screening: The culture broth from enumeration
step were serially diluted and spread on potato dextrose agar
plates containing guar gum instead of copra meal. The cells
were allowed to grow at 30°C for 3-7 days. The colonies with a
clear zone of mannanase activity were observed after flooding
the plate with grams iodine solution and the ratio of diameter
of clear zone to colony was calculated. The positive isolates
were selected and preserved on PDA slants at 40Cfor further
studies.

Identification of isolate: Identification of the isolate was
performed on basis of colony morphology and structural
characteristics observed under light microscope. The fungal
characteristics were described and identified based on both
macroscopic characters (colony growth, colony surface) and
microscopic characters (aseptate hyphae, branched hyphae,
conidiophore, vesicle).

Enzyme production

The positive isolates were grown in a liquid medium consisting
of basal medium (g/1): NH4NO3,0.3; KH2PO4, 2.32;
MgSO47H20, 02, K2HP04, 754, FCSO4, 001, CaC122H20,
0.05; PH 7.0 (Mona Mabrouk ef al., 2008) and replacing the
gaur gum with different agroresidues apple peels, mango peels,
banana peels, long bean peels, groundnut pods, green gram
pods, sweet lime peels, orange peels, custard apple peels,
potato peels, pineapple peels, cucumber peels, pomegranate
peels ,peas peels, wheat bran, soystraw, corn cob, corn peels,
kardi oil cake, gulmohar pods. The fungal spores were
inoculated into 150 ml of growth medium in an Erlenmeyer
flask and kept in an incubator shaker with an agitation rate of
150 rpm and incubated at 30 + 2 °C for 72 to 96h.

Determination of enzyme activity

Mannanase was assayed by measuring the reducing sugars
using dinitrosalicylic acid (DNS) method (Miller, 1959). The
mannanase assay mixture contained 0.5 ml of 0.5% (w/v) guar
gum (substrate), prepared in 50 mM phosphate buffer, pH 7
and 0.5ml of appropriately diluted culture broth. The reaction

mixture was maintained at 40°C for 60 min. After incubation,
1 ml of DNS reagent was added and boiling took place from 5
— 15 min. The developed red brown color was measured at 540
nm. One unit of enzyme activity (U) was defined as the
amount of enzyme liberating 1 mol of mannose per minute
under the assay conditions.

Protein determination: Soluble protein concentration was
measured by the method of Lowry et al. (1951) using bovine
serum albumin as standard.

RESULTS AND DISCUSSION
Preliminary screening of organisms

Fifty different soil samples were primarily screened for
effective fungi. A total of 40 isolates showed clear zone of
mannanase activity in isolation medium using guar gum as
substrate at 30°C (Table 1). Isolates AZF8 showed the highest
activity ratio (diameter of clear zone/diameter of colony) of 3
in guar gum medium and also isolates AZF1, AZF2, AZF3,
AZF14, AZF19, AZF20, ZF27, AZF30, AZF34 also showed
good activity ratio as shown in table:1 and were subjected to
secondary screening.

Fig. 1. Zone of hydrolysis shown by AZF 8 on minimal medium
agar plate containing guar gum as sole source of carbon. The
plate is flooded with grams iodine to make the zone visible
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Fig.2. Isolate AZF 8 showed maximum enzyme activity of
108.2 U/ml.

Secondary screening: 10 fungi selected from primary
screening were secondarily screened on basis of enzyme
production.
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Table 1. Activity ratio of 40 different isolates in which isolates AZF8 showed maximum activity ratio and AZF1, AZF2, AZF3,
AZF14, AZF19, AZF20, AZF27, AZF30, AZF34 also showed good activity ratio

Sr.no Fungus code Colony diameter Zone diameter Activity ratio
(mm) (mm) (Zone of clearance/ colony diameter)
1. AZF1 20 32 1.6
2. AZF2 15 25 1.6
3. AZF3 12 25 2.08
4. AZF4 18 28 1.5
5. AZF5 30 00 00
6. AZF6 40 00 00
7. AZF7 50 65 1.3
8. AZF8 15 45 3
9. AZF9 20 28 1.4
10. AZF10 40 45 1.1
11. AZF11 60 62 1.03
12. AZF12 30 35 1.1
13. AZF13 26 35 1.3
14. AZF14 15 28 1.8
15. AZF15 13 20 1.5
16. AZF16 40 48 1.2
17. AZF17 22 00 00
18. AZF18 25 30 1.2
19. AZF19 17 29 1.7
20. AZF20 10 20 2
21. AZF21 17 00 00
22. AZF22 42 50 1.1
23. AZF23 38 47 1.2
24. AZF24 32 41 1.2
25. AZF25 28 38 1.3
26. AZF26 30 35 1.1
27. AZF27 18 29 1.6
28. AZF28 30 40 1.3
29. AZF29 31 35 1.1
30. AZF30 14 28 2
31. AZF31 15 19 1.2
32. AZF32 20 25 1.2
33. AZF33 31 00 00
34. AZF34 21 38 1.8
3s. AZF35 25 00 00
36. AZF36 31 40 1.2
37. AZF37 24 29 1.2
38. AZF38 31 00 00
39. AZF39 30 00 00
40. AZF40 41 00 00
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Fig.3. 23 different types of agroresidues collected from different agricultural areas were screened for production of f-mannanase, of
which soystraw showed maximum enzyme production with enzyme activity
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Isolate AZF 8 showed maximum enzyme activity of 108.2
U/ml, as shown in fig.2 which is much higher than reported by
K. Khairul Asfamawi, ez al. 2013 and Khampheng Phothichitto
et al.2006.

Screening of agro residues: The selected fungi was used for
the production of mannanase from agroresidues.23 different
types of agro residues collected from different agricultural
areas were screened for production of f-mannanase, of which
soystraw showed maximum enzyme production with enzyme
activity of 80.18 U/ml as shown in fig.3.

Identification of isolate:

Aspergillus nidulans (Eidam) Wint. Var. echinulatus Fennell
and Raper, in Mycologia 47(47) : 79-80, Fig 4C (1955).
Colonies on Czapek’s solution agar growing well at room
temperature (24°C), attaining a diameter of 4 to 5 cm. in 10
days to 2 weeks; generally duplicating the species in
appearance, but differing from it in developing a pronounced
pinkish cinnamon cleistothecia; color due to the production of
abundant cleistithecia and only limited conidial structures.
Heads slightly larger than in typical representatives of the
species; cleistothecia substantially larger, commonly 400 u in
diameter and occasionally up to 450 to 500 u; asci eight
spored; ascospores lenticular, red —orange in color, with two
prominent pleated equatorial creasts about 1.0 p wide and with
convex surfaces conspicuously echinulate rather than smooth.

Conclusion

40 isolates were screened and 10 isolates were selected
showing the activity ratio ranging from 1.6 mm to 3 mm.
These isolates were quantitatively screened for mannanase
enzyme production in liquid minimal medium with 1% guar
gum as substrate and incubated in shake flasks at 30 °C for 72
h. Isolate AZF8 showed maximum enzyme production with
mannanase enzyme acitivity of 108 U/ml. The isolate AZF8§
was identified microscopically as Aspergillus nidulans and was
further used for the production of mannanase from
agroresidues.  Different  agroresidues collected from
agricultural land were screened for mannanase production of
which soy staw showed maximum mannanase production with
enzyme activity of 80.18 U/ml.

Acknowledgement

The research was funded by UGC under Rajiv Gandhi
National fellowship. The authors are also thankful to
Government Institute of Science, Department of Microbiology,
Aurangabad for its support.

REFERENCES

Akinyele, J.B., Olaniyii, 0.0., and Adetunji, C.0. 2013.
Screening and optimization of nutritional conditions for
mannanase production by Penicillium italicum LAD-AS in
solid state cultivation. E3 Journal of Biotechnology and
Pharmaceutical Research, 4(2), 35-41.4r5fgt

Ali, M.N. 2011. Production of bioethanol fuel from renewable
agro based cellulosic wastes and waste news papers. Intl. J.
of Engg. Sci. and Technol. (IJEST): 884-893.

Blibech, M., Ellouz Ghorbel, M.R. and Fakhfakh, 1. 2010.
Purification and characterisation of a low molecular weight

of B- mannanase from Penicellium occitanis Pol6. Appl.
Biochem. Biotechnol., 160:1227-1240.

Cervero, J.M., Skovgaard, P.A., Felby, C., Serensen, H.R. and
Jargensen, H. 2009. Enzymatic hydrolysis and fermentation
of palm kernel press cake for production of bioethanol.
Enzyme and Microbial Technol. 46: 177-184.

Dhawan, S., and Kaur, J. 2007. Microbial mannanases: an
overview of production and applications. Crit Rev
Biotechnol., Oct-Dec; 27(4):197-216.

Girio, F.M., Fonseca, C., Carvalheiro, F., Duarte, L .C. and
Marques, S. and Bogel-Lukasik, R. 2010. Hemicelluloses
for fuel ethanol: A review. Bio resource Technol.,
13:4775-4800.

Jiang, Z., Wei, Y., Li, D., Li L., Chai, P., and Kusakabe, I.
2006. High-level  production,  purification  and
characterization of a thermostable b-mannanase from the
newly isolated Bacillus subtilis WY34. Carbohydrate
Polymers, 66: 88-96.

Juhasz, T., Szengyel, Z., Reczey, K., Siika-Aho, M., and
Viikari, L. 2005. Characterization of cellulases and
hemicellulases produced by Trichoderma reesei on various
carbon sources. Process Biochem., 40:3519-3525.

Khairul Asfamawi, K., Noraini, S., and Darah 1., et al. 2013.
Isolation, screening and identification of mannanase
producer Microorganisms J. Trop. Agric. and Fd. Sc. 41(1):
169-177.

Khampheng, P., Sunee, N. and Suttipun, K. 2006. Isolation,
screening and identification of mannanase producing
microorganisms. Kasetsart Journal (National Science)
40:26 — 38.

Khanongnuch, C., Asada, K., Tsuruga, H., Toshihiko,
Kinoshita, S., and Lumyong, S. 1998. p Mannanase and
xylanase of Bacillus subtilis 5SH active for bleaching of
crude pulp. J. Ferment. Boeing,5:461-466.

Lee, J.T., Connor-Appleton, S., Bailey, C.A., and Cartwright,
A.L. 2005. Effects of Guar Meal By-Product with and
without B-Mannanase Hemicell on Broiler Performance,
Poultry Science, 84:1261-1267.

Lowry, O.H., Rosebrough, N.J., Farr A.L. and Randall R.J.
1951. Protein measurement with the folin phenol reagent. J.
Biol. Chem., 193: 265-275.

Mabrouk, M.E.M. and El Ahwany, A.M.D. 2008. Production
of P-mannanase by Bacillus amylolequifaciens 10Al
cultured on potato peels, African J. of Biotechnol., Vol. (7)
8:1123-1128.

Martin, D.A., et al. 2011. Agro industrial Wastes as Substrates
for Microbial Enzymes Production and Source of Sugar for
Bio ethanol Production, Integrated Waste Management -
Volume II, Mr. Sunil Kumar (Ed.), ISBN: 978-953-307-
447-4.

Meenakshi, Singh, G., and Hoondal, G.S. 2011.Bioleaching of
wheat straw rich soda pulp by the application of
thermophilic mannanase from Bacillus sp. MG-33, Intl. J.of
Environ. Sci., vol. (2).

Menon, V. and Rao, M. 2012. Trends in bioconversion of
lignocellulose: Bio fuels, platform chemicals & biorefinery
concept. Progress in Energy and Combustion Sci., 38:522-
550.

Miller, G.L. 1959. Use of Dinitrosalicylic acid reagent for
determination of reducing sugars. Anal. Chem. 31: 426-
428.

Mohammad, Z., Abe, U., and Hizukuri, S. 1996. Multiple
forms of B-mannanase from Bacillus sp. KKOl. Enzyme
and Microbial Technol., 18:95-98.



1097 International Journal of Current Research in Life Sciences, Vol. 07, No. 02, pp.1093-1097, February, 2018

Petkowicz, C.L.O., Reicher, F., Chanzy, H. Taravel, F.R. and
Vuong, R.(2001). Linear mannan in the endosperm of
Schizolobium  amazonicum. Carbohydrate Polymers.,
44:107-112.

Sweeney, M.D. and Xu, F. 2012. Biomass Converting
Enzymes as Industrial Biocatalysts for Fuels and
Chemicals: Recent Developments, Catalysts, 2:244-263

Takeda, N. et al. 2004. Purification and enzymatic properties
of a highly alkaline mannanase from alkaliphilic Bacillus
sp. strain JAMB-750 J. Biol. Macromol., (4) 2: 67-74.

Tse-Chun Lin, and Chinshuh Chen 2004. Enhanced mannanase
production by submerged culture of Aspergillus niger
NCH-189 using defatted copra based media. Process Bio
chemistry, 39:1103-1109.

Zyl, W.H, Rose, S.H., Trollope, K. and Goérgens, J.F. 2010.
Fungal B-mannanases: Mannan hydrolysis, heterologous
production and biotechnological applications, Review.
Process Biochem., (45):1203—-1213.

skosk skok skokosk



