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ABSTRACT

Enzyme activities of Termitomyces clypeatus, Termitomyces globulus,
Pleurotustuber-regium, and Agaricus sp (edible Nigerian fungi) were com-
pared with that of Bacillus subtilis (abacterium) which have been knownto
be avery good amylase producer. In these studies, Pleurotus tuber-regium
and Agaricus sp had amylase activities values of 0.45 and 0.39 U/min re-
spectively. Bacillus subtilis had highest amylase value with yeast extract
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(0.63 U/min) and | east value with NaN O, (0.35unit/min). For cellulase activ-
ity, Bacillussubtilishad va ue of 0.4unit/minwith yeast extract while Coriolus
vesicolor, Pleurotus tuber-regium and Termitomyces clypetus had values
of 0.67,0.59 and 0.51 U/min respectively. Temperature and pH also had

significant effect on the production of these enzymes.
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INTRODUCTION

Higher fungi are group of organisms, growingon
dead organic matter which may belesaf litters, wood,
richly loamy soil and other agro-industria wastes*?.
These group of organisms may include mushrooms,
puffbals, trufflesand polypores*9. Descriptionsof pro-
cessing methodsfor preparingindustrial microbia en-
zymes have been published®®. For fungal and bacte-
rial enzymes, modificationsof chemically submerged
mediaby different authorshave usualy been employed
for enzyme productionin biologica laboratories. Ma-
terialssuch asmineral sdts, organic acid or buffer may
be added to regulatethe pH of the assaying medium7,
Different strainsof Bacillussubtilisin different media
have been employed inthe enzyme production’®®. The

submerged method was originaly developed and first
extensively employed for production of penicillinand
other antibioticg®.

Inthelaboratory, submerged culturesaregrownin
shake Erlenmeyer flasksor in aerated tubesor Erlenm-
eyer flaskswhilefor commercialy, degptanksareem-
ployed which haveprovisonfor introduction of serile
arandfor uniform agitation®Y, Lignocdluloseismain
sourceof natural cdllulosegeneratedinagriculture, lum-
ber, food processing and municipa service™. Micro-
bia enzymeshavebeen employed infood, pharmaceu-
ticd, textile, paper, leather, and other related industries
andin biodegradation of cellulolytic material g2,

In the studies comparism was made between en-
zyme production in selected Nigerian mushroomsand
that of Bacillussubtilis
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MATERIALSAND METHODS

Enzymeassay

Fruitbodiesof collected mushrooms (Termitomyces
clypeatus, Termitomyces globulus, Pleurotus tuber-
regium, and Agaricus sp) weretissue cultured and the
mycd iagenerated were grown on Potato dextrose agar
(PDA) platesfor 6 daysat 30+2°C®. Hyphae of each
funguswasfurther sub-cultured on starch-yeast—extract-
agar (SYEA)“. Eachfiltrate of eachthetest higher fun-
guswasassayed for amylase and cellulase enzyme us-
ing Dinitrosdicylicacid reagent®. Bacillussubtiliswas
grown for 24 hourson nutrient agar and the method of
Ekunsanmi*@ was used for the enzyme assay of bacte-
rium. Theamount of reducing sugar that wasrel eased
was determined by adding 1ml of dinitrosalicylic acid
(DNSA) reagent to 1ml of filtrate-starch-reaction mix-
ture, and theabsorbancewasread at 540nm using spec-
trophotometer.

Deter mination of physico-chemical parameters

Effect of pH, temperature, carbon and nitrogen com-
poundson amylaseand cdlulaseactivitiesof bacterium
and fungi weredetermined in chemicaly defined basal
medium™®. The carbon sources used include soluble
starch, glucose, maltose, and sucrose whilethe nitro-
gen sources used include urea, yeast extract, peptone,
and NaNO,. They were supplemented into the me-
dium using the procedures described by Jonathan and
Fasidi®™, Each treatment wasreplicated thriceand pH
was adjusted by using 0.1N HCI and 0.1N NaOH to
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3.8,4.8,5.8,6.8. Thirty milliliters (30ml) of each me-
dium weredispensed into 200ml Erlenmeyer flask and
Serilized; thiswasfollowed by inoculaionwithone 7mm
agadisc plug of the macrofungus andincubated at dif-
ferent temperatures (28, 32, 36, and 40°C respectively)
for 7 daysand Bacillussubtiliswasgrownfor 48 hours
after inoculation in nutrient broth. The method of
Ekunsanmi™? was used for the determination of en-
zymeactivitiesin bacteriumand fungi

Analysisof data

Results of each experiment was subjected to anay-
sisof variance (ANOVA) using general linear model
option SAS. Test of significance was determined by
Duncan’s multiple range test at 0.5% level of prob-
ability.

RESULTSAND DISCUSSION

Thestudy showed theamylolytic activitiesof vari-
ousediblefungi and that of Bacillussubtilisunder dif-
ferent assay conditions (Figure 1-8). Bacillussubtilis
had high amylolytic activity value (0.60 U/min) while
mushrooms such as Pleurotustuber-regium, Agaricus
sp had amylolytic activity values of 0.45 and 0.39 U/
minrespectively (Figurel). It wasgenerally observed
that Bacillussubtilisdemonstrated higher amylase ac-
tivitiesthan all other screened ediblefungi. Thisresult
isinline with the earlier findings of Femi Olaand
Aderibighe® that Bacillus subtilisisagood amylase
producer.
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Figure 2 showsthat thetest higher fungi and Bacil-
lussubtilisutilized most of nitrogen source (urea, pep-
tone, and yeast extract) very actively but not for NaNO,
that had theleast va ues. Thisobservationissimilar with
thereports of Jonathan and Adegjoye® and, Adjoyeand
Fasidi*® that mushroomshad greater preferencefor
organic nitrogen compoundsin comparismwiththein-
organic nitrogen sources. Bacillus subtilishad highest
amylolytic valuewith yeast extract (0.63 U/min) and
least valuewith NaN O, (0.35U/min). Pleurotustuber-
regium had the highest val uewith urea (0.45 unit/min).

For cdlulaseactivities, Bacillussubtilisgeneradly hed
low cdlulolyticactivity ascompared tothestudied higher
fungi that had higher cdlulolytic activities. Thismay be
related to thefact the most fungi studied usually grow
onwood and they required theenzyme (cellulase) to
degrade cellulosein thewood environment wherethey
grow(**1%1 Pleurotus tuber-regium, Termitomyces
globulus, Termitomycescdlypestus, and Agaricussp had
celululosevauesof 0.65, 0.58, 0.56, and 0.56 U/min
repectively. TheCdlulolytic activity of Bacillussubtilis
was0.4U/minwith yeast extract . Thehigher fungi pro-
duced better cellulasethan B.subdtilis.

Fgure7 showsthat macrofungi and Bacillussubtilis
had optima cdlulolyticactivity (0.35 U/min) a tempera-
tureof 28°C and | east valuewere obtained at with 40°C
(0.3U/min). Coriolusversicolor had highest cdllulolytic
activity (0.67U/min) a 28°C. Bacillus subtilis and
Termitomycesglobuluswereableto haverdatively mod-
eratecdlulolytic activity (0.35U/min) at temperature of
36°C but greater enzyme productionwere observed at
29-32°C. The effect of hydrogen ion concentration
(pH)ontheenzymeactivitiesof bothfungi and bacterium
werepresented onfigures4 and 8. Generdly, dl thetest
organisms had their optimal enzymevauesat pH5.8-
6.8. Thisva uesfal withintherangereported by Jahangesr
et al™ for fungi and, Femi Olaand Aderibigh€e® for
bacteria. Jonathan and Fasidi™ and Parraet d™® sug-
gested that temperature and pH aretwo cardina factors
that affect metabolism of microorganisms.

CONCLUSION

Thestudy showsthat mushroomswereableto com-
petewith Bacillussubtilisfor highenzymeactivitiesby
their ability to have considerableamount of cdllulaseand
amylaseactivities. Thisfurther strengthensthefact that
mushrooms and Bacillus subtiliscan beemployedin
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the production of enzymesfor commercial purposes.
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