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ABSTRACT

Soil microbeswereisolated to determinetheir potential to produce amylase.
The microbes were isolated and identified from soils of bakery waste,
local flourmill waste, using pour plate method. The organism identified
includes Bacillus subtilis, Bacillus licheniformis, Aspergillus niger,
Aspergillus fumigatus, Escherichia coli, Micrococcus sp.,
Saphylococcus aureus and Mucor. The organisms were screened for
amylase production and only B. licheniformis; B. subtilis, A. niger and A.
fumigatus showed positive result to screening. Amylase activity was
assayed using 3, 5-Dinitrosalicyclic acid (DNSA) method. All strains
yielded high amount of amylase at optimum temperature and pH. Optimum
temperature of amylase produced by B. subtilis, B. licheniformis, A. niger,
and A. fumigatuswas at 70°C, 70°C, 70°C, 40°C respectively with amylase
activity ranging from 0.00083 — 0.00457 mg/ml/sec. Theoptimum pH for all
theisolatewas pH 7 with amylase activity ranging from 0.000471— 0.00457
mg/ml/sec. The dataobtai ned from optimization of amylase activity assay
condition was subjected to Pearson Correlation Statistical analysiswhich
showed that the organisms (B. subtilis, B. licheniformis, A. niger, A.
fumigatus) have significant growth with moderatetemperature but decrease
with increase in temperature. Generally, asthe incubation time increases
enzyme activity increase also increase in pH decreasesthe enzyme activity
except for B. licheniformis. Theresult obtained reveal sthat these isol ates
are good producers of amylase and could be exploited for production of
amylasein food, brewery, textile and detergent industry.
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INTRODUCTION dustria microbiology concernitsaf withtheisolation
and description of microorganismsfrom natural envi-

Many microorganismsthat liveinthesoil play in-
dispensablerolein maintaining life of this planet de-
grading or chemically modifying molecules. Consider-
ablehumaninterest in soil organism stemsfromtheir
ability to synthesizeavariety of useful chemicds. In-

ronment such as soil and water™.

Amylaseisgroup of important enzymewhichis
mainly employed in starch processing industriesfor hy-
drolysis of polysaccharides like starch into ssmple
sugartd. Theseenzymesoriginatefrom different sources
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such asplants, animals and microorganism. Enzymes
frommicrobid sourcegenerally meetindustrid demand,
duetotheir highyield and thermostability. Microbia
enzyme presentsawide spectrum of characteristicsthat
makethem useful for specific applications. Thesein-
cludes: they areof natural origin and non-toxic, have
great specificity of action and henceand can bring about
reactionsnot easily carried out, they work best under
mild condition of moderatetemperature and near neu-
tral pH, thusnot requiring drastic conditionsof hightem-
perature and pH, high acidity and thelikeswhich ne-
cessitate special expens veequipment. These charac-
teristicsand special advantage offered by microbial
enzyme made many industriesinterested in adapting
enzymatic methods to the requirement of their pro-
cessess.

Dueto thewiderange of application of amylase
enzymein various sectors such asconfectionaries, bak-
ing, paper, textile, detergent and many pharmaceuti-
cals; many researchers have studied amylase produc-
tionwith variety of substrate and microorganismslike
bacteria, yeast and fungi. Dueto the ever increasing
demand for thisenzyme, peoplearestill tryingtoin-
crease the productivity of amylase by variety of ap-
proach likesdection of high enzymeproducing strains,
process optimization, usage of cheap substrateet.c..
Thereforetheam of thisstudy isto screen microorgan-
ismswiththepotentia to produce amylasefrom soilsof
bakery waste, local mill wastelocated in Minna, Niger
State.

MATERIALSAND METHODS

Samplecollection

Tengramsof soil werecollected in sterile polythene
bagsfrom thetop soil of bakery waste of Federa Uni-
versity of Technology MinnaBakery, local flour mill
waste sitein Bosso Minnaand were taken to the mi-
crobiology laboratory at Federal University of Tech-
nology, Minnafor anadyss.

Microbiological analysis

Isolation of both bacteriaand fungi was done by
serid dilution of soil sample. Onegram (1g) of each of
the soil samplewasweighed and dispensed into 9ml of
steriledistilled water as described by!*S.

Serid dilution was carried out up to 10° diluents
fromwhich 1ml wastaken and pour plated into nutrient
agar and sabouraud dextrose agar for bacteriaand fungi
respectively. Theagar plates wereincubated at 37°C
for 24-48hrs(bacteria) at roomtemperaturefor 3-5days
(Fungi)®49,

| dentification and char acterization of microbial iso-
late

Pure isolate of bacteria were characterized and
identified according to the method of Chessbrought®.
Isolateswereidentified based on Gram staining colo-
nid morphology and biochemica test whilethat of fungi
was based on colour of aerial and substrate hyphae.

Screeningfor amylaseproducing bacteriaand fungi

Identified isolatewere screened for amylolytic ac-
tivity by streskingindividua isolate on 1% starch nutri-
ent agar and 1% starch sabouraud dextrose agar me-
dium. The agar plate was incubated at 37°C for 24-
48hr and that of the fungi wasincubated at room tem-
peraturefor 3-5days. Culture plate wasflooded with
lugol iodinetoidentify zoneof clearing around culture.
The diameter of zone of clearing formed represents
amylolytic activity of theisolated strain as described
byt™.

Enzymeproduction

Amylase production wascarried out by submerge
fermentati on techni que using production mediacontain-
ing KH,PO, 1.5¢/I, NH,NO, 10g/l, KCI 0.5g/l,
MgSO,.7H,0 0.lg/l, FeSO,.7H,O 0.01g/l, soluble
starch 20g/1, for fungal amylase production and bacte-
riological peptone6y/l, KCI 0.5g/, MgSO,. 7H,00.5¢/
|, solublestarch 1g/l for bacteria amylase production.
The medium was heated to homogeni ze 30-40ml was
distributed into 100ml flask and then sterilized by auto-
claving. Themedium wasinocul ated with 0.5ml of fun-
gd spore. Thefunga sporewastaking 10ml of sterile
distilled water toit and scraping it with wireloop to
loosen the spore. For bacteria, aloop full of the propa
gated sdl ected strain wasinoculated into the medium.
The medium was then placed in a shaker incubator
operated at 200 rev/minfor 72hourg?.

Extraction of enzyme
For fungi, thewhole content of enzyme production

s BioTechnology

An Tudian Yourual



24 Screening of soil microorganisms for amylase production

BTAIJ, 7(1) 2013

FULL PAPER

medium containing the growing fungi was poured
through afunnel fitted with Watt man number 1 filter
paper, thefiltrate containsthe crude enzyme. For bac-
teria, the bacteriaculturewas poured into centrifuge
tubesand spinfor 20min at 5000 rpm, the supernatant
wasthen decanted which represent the crude enzyme.

Amylase enzyme assay

Amylase activities was assayed as described by
Bertrand et al., (2004); by pipetting 1 ml of theculture
extract “enzyme” into test tubesand 1ml of 1% soluble
sarchin citrate phosphate buffer havingapH 6.5. The
reducing suger liberated was estimated by 3, 5-Dinitro
salicyclic acid (DNSA) method™. Thereaction mix-
turewasincubated in water bath at 40°C for 30min. A
blank conssting of 1ml of solublegtarchincitrate phos-
phate buffer (pH 6.5) was also incubated in awater
bath at the same temperature and timewith the other
test tubes. The reaction wasterminated by adding 2ml
of DNSA reagent in eech test tubeand thenimmersing
thetubein boilingwater bath for Smin after whichthey
were allowed to cool and 5ml of distilled water was
added. The absorbancefor all thetest tubeswas mea-
sured at 540nm with spectrophotometer. Enzyme ac-
tivity was defined asthe amount of soluble starch hy-
drolyzed by 1ml of enzymeextract in Iminute.

Optimization of amylaseactivity assay condition
Theinfluence of pH, time of incubation and tem-

perature was measured to optimi ze enzyme assay con-

dition.

Eefect of incubation time

The effect of incubation time on the enzyme pro-
ductionwasstudied by checking theenzymeectivity at
24, 48, 72 and 96 hours.

Effect of temperatureon enzymeactivity

Effect of temperaturewas determined by assaying
activity of thisenzymeat different temperaturerange
50°C, 60°C, 70°C, 80°C, 90°C upon incubation for
30minutes.

Effect of pH on enzymeactivity

Optimum pH for enzyme activity was determined
by running theassay activity between pH rangesof 5.0,
6.0, 7.0, 8.0, and 9.0. The pH was varied by adding
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0.1N Hydrochloricacidand 0.1N Sodium Hydroxide.
Theenzymeactivity for eachwasdetermined using
the Dinitrosdicyclic acid method as described by!™.

RESULTS

Theeffect of incubation period on growth of Bacil-
lussubtilis, Bacilluslicheniformis, Aspergillusniger
and AspergillusfumigatusisshowninFigure 1 and 2.
Therewasincreasein cdl growth astheincubationtime
increase, maximum cdl growth 0.2nmand 0.85nmwas
obtained at 72 and 96 hoursof incubation time.
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Theeffect of Incubation period onamylaseactivity
of microbia isolatesisshowninFigure3and 4. There
wasincreasein amylaseactivity astheincubationtime
increases. Maximum amylase activity of 0.00035mg/
ml and 0.00059mg/ml at 72hours of incubation time
was obtai ned for bacterial isolate. Fungal isolate had
maximum activity of 0.00457mg/ml and 0.000591mg/
ml a 72hoursand 92hours.

Theeffect of temperature on amylase activity of
microbial isolateisshownin Figure5 and 6. Asthe
temperatureincrease, theamylaseactivity dsoincreases
with optimum amylaseactivity obtained at 70°C except
for A. fumigatuswhichisat 40°C.
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Figure 7 and 8 showstheeffect of pH ontheactiv-
ity of amylase produced by microbial isolatewith opti-
mum amylase activity obtained at pH 7 for al theiso-
lates.
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The Pearson correlating matrix for pH, tempera-
tureand timeon enzymeactivityisshownin TABLE 1
below:

Therelationship between the enzymeactivity and
temperatureisnegativefor al theisolates except B.
subtilis.

The relationship between the pH and the enzyme
activity is negative for all the isolates except B.
licheniformis.

Therelationship between theincubationtimeand
theenzymeactivity ispositivefor all theisolates.

TABLE 1: Pearson correlatingmatrix for pH, temperature,
and timeon enzymeactivity.

Organism Temperature Time  pH
Bacillus subtilis 0.095 0.607 -0.066
Bacillus licheniformis -0.407 0.231 0.343
Aspergillus niger -0.222 0.521 -0.563
Aspergillusfumigatus -0.789 0.833 -0.552
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DISCUSSION OF RESULT

Following biochemicd test (bacteria), culturd and
morphol ogicd characteristic (fungi), theisolatesfound
include Bacillussubtilis, Bacilluslicheniformis, Sa-
phylococcus aureus, Micrococcus sp., Escherichia
coli, whilethefungi speciesare Aspergillusniger, As-
pergillus fumigatus, Mucor sp., Bacillus sp. was
found to bethe predominate genusisol ated.

Thisfindingisin agreement with® and®who re-
ported that Bacilluswasthe predominant genusfound
in hospital waste. Bacilluslicheniformiswasisolated
from Bakery waste (FUT MinnaBakery). Thisfinding
was in agreement with!® who isolate Bacillus
licheniformisfrom bakery waste. It wasalso similar
o’ who isolated Bacillus licheniformis from sail
samplein Kartoum state.

Many bacteriaincluding Bacilluslicheniformispro-
ducesextracd lular amyl asesduring the fermentation of
starch, asreported by!9,

Thefunga speciesidentified, include Aspergillus
niger whichisfrequently isolated. Aspergillusisca-
pableof utilizing an enormousvariety of substratesbe-
cause of thelarge number of enzymethey produce*Y.

Primary screening was carried out on starch agar
platewith Bacilluslicheniformis, Bacillussubtilis, As-
pergillusniger, Aspergillus fumigatus showing posi-
tiveresult. At lag phase, therewasno growth asbacte-
riacellsadapted to the culture medium for few hours.
Exponentia phasefollowed withincreasein biomass

Effect of incubation period on cell growth shows
that at lag phase, therewasno growth. Bacillussubtilis
had itsmaximum growth of 0.27nm at 72hours.

Bacilluslicheniformis had maximum growth of
0.25nm at 72hoursupon incubation in starch medium
in shaker-incubator. Thisreflectsthat the bacteriame-
tabolizethenutrientinthe culturemedium. Theeffect in
incubetion period onenzyme production period reveded
that the highest enzyme production wasat 72hourswith
maximum activity of 0.000143mg/ml.

Bacillus|icheniformis had maximum activity of
0.00119mg/ml at 72hours. Activity waslost fter this
hour, thisissaid to be stationary phasewherethereis
no cell death and the viable cell remain constant after
72 hours, viablecdlsbegan to decline, thusresulting to
death phase. Similar reportswhere observed by re-
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garding apotential new isolatefor the production of
thermostableextracd lular a-amylase. Enzyme produc-
tion was found to be concomitant with cell growth.
Beyond 72hourstherewasdeclinein amylase activity.
Thismay bedueto thefact that after maximum pro-
duction of enzymea maximum incubationtime. There
was production of other by-products. These by-prod-
uctsinhibited the growth of organism hence enzyme
formation™2%3, Fungi had maximum growth at the 3
and 4" day (96h) for Aspergillus niger and Aspergil-
lusfumigatus. Thisagreeswith report of 4.,

Optimum temperature of amylase produced by Ba-
cillussubtiliswasat 70°C 6and 70°C, 80°C, 40°C for
Bacillus licheniformis, Aspergillus niger, and As-
pergillusfumigatusrespectively. Thefour isolate had
amylase activity ranging from 0.00083 — 0.00487mg/
ml/sec. Thisresult agreeswith™ who stated that Ba-
cilluslicheniformiswasfound to be activein abroad
temperature range of 50°C — 90°C and show amaxi-
mum activity at 70°C. Also similar to thereport of(2311
that duringisomerizationtemperatureispreferably main-
tained within the 20°C - 90°C and the best activity is
obtained with 50°C - 75°C.

Optimum pH of amylase produced by Bacillus
subtilis, Bacilluslicheniformis, Aspergillusniger,and
Aspergillusfumigatusisuniformfor al thefour isolate
inthat dl had their optimum activity at pH 7 whichwas
then followed by asteady decreasein amylaseactivity.
Bacillus subtilishad anamylaseyield of 0.000471mg/
ml a pH 7; Bacilluslicheniformishad anamylaseyield
of 0.000417mg/ml at pH 7. Considerable amount of
amylase was produced by Bacillus licheniformis at
pH 9 (0.00029mg/ml). Thisisin line with(*s al soi,
Theenzymestability trend, asreportedin present study
agreeswith the behavior of amylasefrom Bacillussp.
Investigated by!*® inwhich asoluble starch mediumwas
used. Thisresult agreeswith® who recorded optimum
pH activitiesat 6.5to 7.5inthe production of amylase,
using Bacillussubtilis.

Satigticdly, in agreement with Pearson correlation,
theorganisms (B. sultilis, B. licheniformis, A. niger, A.
fumigatus) showed significant growth with moderate
temperaturebut decreaseswithincreaseintemperature.
Generdly, asincubationtimeincreases, enzymesactivity
increasespositively. Also, increasein pH decreasesthe
enzymeactivity except for B. licheniformis,
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CONCLUSION

Fromtheresultsobtained in thisresearch, it could
be concluded that organism with potential to produce
amylase can beisol ated from bakery waste, dump site,
flour mill waste, and wastedump site. Thisisolatescould
beexploited for the commercia production of theen-
zymeinindustry like baking, brewery, detergent, and
textileindustry. Optimum temperature and pH for pro-
duction of amylasewasin the range of 40°C — 90°C,
and pH 7. Thisshowsthe amylase produced by micro-
bia isolaeisthermostable.
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