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- Abstract A
Abstract

Seventy (70) isolates from big fungi were obtained from difference
locations: the gardens of Mosul University — AlGubbah neighborhood —
AlRashedeyyah neighborhood — AlBastana station — AlGhabat area -
AlFadhileyyah — Mosul dam area — Bashigah — Hamam Al Aleel sub-district
and AlNarmud sub-district, in addition to the available fungi isolates (Lentinula
edodes ,Flammulina velutipes, Pleurotus djamor, Pleurotus citrinopileatus and
Cautharellus cibarius) and they were all subjected to the preliminary screening
tests to select the most efficient isolate in terms of producing the Mannanase
enzyme by the diameter of the enzyme decomposition halo. The best isolate was
Nql (for the standard isolate Lentinula edodes and N14, N22 and N46. These
isolates were grown on the secondary screening media, which are provided with
various base materials and the best was the isolate Nq1 that produces mannanase
and the enzymatic activity was 2.38 unit/ml on the liquid medium MI1. The
results of the primary and the secondary screening that the best isolates is the
shiitake fungus or the common Japanese name Lentinula edodes , which is one
of fungus that belongs to the white Rot Fungi, which has medical and industrial

importance and which produces the enzymes that decomposes the mannan.

The results of the culture, when it is cultured in the submerged cultures,
showed that it gave the highest enzymatic activity after 9 days of incubation
(2.94 unit/ml). this period of incubations is considered the optimum period in a
temperature of 30 C° and LBG as a carbon source, Yeast extract with a (0.4%)
as a nitrogen source, pH 6 and with a shaking velocity of 150 round per minute
(RPM). The addition of Acacia seeds led to the increase of Mannanase enxyme
production as one of the natural compounds, while adding AL,O; resulted in

activating and increasing the production of the enzyme.

The Mannanase was purified from the filtrate of the fungi cultures, which
included several steps, including the precipitation with Ammonium Sulfate and
a saturation percentage of 80%. The specific activity was 2 unit/mg, the enzyme

outcome was 80%, followed by a dialysis for 24 hours and this resulted
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increasing the specific activity to be 3 unit/ml. The times of were 3 times and the
total outcome of the enzyme was 71%. It is observed from the ion exchange
using DEAE-cellulose, that the specific activity reached to 10 unit/ml and the
purification times were 10, with an enzyme outcome of 53%. The last
purification was done using the chromatography of gel filtration Sephadex G-
150, in which the enzyme activity was 50 unit/ml and the purification times was
50 times with an enzyme activity of 66.6%. The molecular weight was
performed using the electrical relay in the multi acrylamide gel and the
molecular weight was 58 kilo Dalton, the optimum pH of its activity is 6.5 while
the pH of the stability of its activity ranged between 5.5 — 7, the optimum
temperature of the enzyme activity was 60 C° and the thermal stability ranged
between 20-80 C° During the study, the role of calcium and cadmium chlorides
was obvious when adding them to the medium and the enzyme maintained most
of its activity, which were 95.5 and 97.3 respectively. Moreover, 12 amino acid
were identified as present in the Mannanase enzyme, which include: the
aspartic, glutamic, Apergen, seren, hestidin, glycine, tyrosine, alanine,
methionine, vallin, phenylalanine in addition to the lysine. The nuclear magnetic
resonance spectrum of Mannanase showed various protons, most important of
which are the protons of the hydroxyl group and other protons. From the other
hand, the spectrum of infrared absorption in the presence of the absorption apex

at the frequency 3440 cm.

The results of the applications enabled the biomass of the fungus to
overcome the environmental problems by solving the problem of olive press by
removing the phenol from the olive press water and decreasing the concentration
from 23.58 in the control sample to 15.25 milligram/ml 15 days after incubation
and to 11.66 milligram/ml after 30 days of incubation. The fungus could
decrease COD percentage in the water of olive presses with a concentration of
20% and after 15 days of incubation the decrease amounted to 62% and this
decrease became higher with the increase of the incubation period until this

period reached 39 days and the percentage was 70%. The biomass proved its
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ability to decomposing the hydrocarbon compounds of the oil on the solid and
liquid media. By means of the enzyme the ink of the old newspapers was
removed after 24 hours of the treatment with it, removing the blood stains from
the cotton textiles and the ice-cream chocolate stains. Additionally, the results of
the solid state fermentation of the coconut and Calghan core powder, fenugreek
plant powder, sawdust and the powder of pear leaves can be used for the solid
fermentation alternative and their ability to produce the Mannanase. The raw
and the purified enzyme demonstrated a high capability of inhibiting the
pathogenic bacteria Staphylococcus epidermidis, Staphylococcus aureus,
Staphylococcus scuri, Klebsiella neumoniae, E.coli and Proteus mirabilis with
inhibition diameters of 22, 5, 19. 17, 6 and 18 mm respectively for the raw
enzyme. The Mannanase, with the application of the cellular toxicity of
Mannanase (MTT) could be active on the line of colon cancer and also it was

used as an anti-inflammation compound.
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