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Production of L- methionine by Bacillus cereus isolated from different soil
ecovars in Owerri, South East Nigeria
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ABSTRACT

A total of 500 bacteria isolated from 20 differestil ecovars were screened for methionine produgtibree
isolates designated as DS-13, AS-9 and RS-16 wemvered. Taxonomic studies revealed that all ssrahowed
good growth and sporulation on most media, utilizadious sugars, reduced citrate and was negativenitrate

and urease. Molecular characterization conductedvetd that the isolates were different strains ofiB#s cereus.
Bacillus cereus RS 16 produced the highest quanfit}.84mg/ml after 96 hours while Bacillus cereAS-9

produced the least quantity of 1.21mg/ml after 86rk.
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INTRODUCTION

Methionine is an essential amino acid that is negliin the diet of humans and livestock. Plant girst are
frequently deficient in methionine and consequemity exclusively vegetable diet may fail to meetritiohal
requirements [16].Such deficiencies can only berav@e by an exogenous supply of the essential amino
acid.Methionine deficiency has been linked to depeient of various diseases and physiological cimdit
including toxemia, childhood rheumatic fever, mesphralysis, hair loss, depression, schizophrdtaakinson’s
liver deterioration, and impaired growth [17]. Dmdincies can be overcome by supplementing the it
methionine and, therefore, methionine is of sigaifit interest [7].The L-form of methionine is usdensively in
human medicine for a variety of therapeutic purgpsecluding pH and electrolyte balancing, parematrition,
pharmaceutical adjuvant, and other applications.

In the recent times, a lot of research efforts Hasen geared towards the production of amino dnjdermentation
methods. Many of these processes seem to be theemmsomical and practicable means of producingcalb

active and more readily utilizable amino acids [C2frently, Nigeria meets all her methionine conptiam only
through importation. However, methionine can be enadailable and more economical if produced lochly
fermentation.

This research was therefore carried out to is@ate screen bacteria from South east Nigerian epitrfethionine
production.
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MATERIALS AND METHODS

2.1 Organism
Stock cultures oE .coli NCCB 1, a methionine requiring auxotroph was pasel from the Netherlands Culture
Collection of Bacteria .It was reconstituted oridusroth and maintained on nutrient agar slantS@t

2.2 Isolation of Microorganisms from the soil

Soil samples were collected in sterile polythengsbfitom soil depth of 5-10 cm of the rhizospheredifferent
plants found in waste disposal dumps (includind fsom an environment in which cassava and maizeevgeated)
in Owerri metropolis. Ten grams of each soil samplere suspended in 100ml of sterile distilled watea 250ml
Erlenmeyer flask. The soil sample was agitatedtary shaker (Heidoph Unimax 2010) at 150rpm famR&. For
Heavy soil particles; the suspension was allowestaad for 30sec before it was serially dilutedgidts of 0.1ml
of the suspension were then evenly spread on TmgpBmya Agar (oxoid plates). The plates were inmebat 36C
for 24h and pure cultures of the isolates storedlitrient Agar slants at’@.

2.3 Identification of Bacterial

Cultural characteristics of bacterial isolates otrient agar, nutrient broth, tryptone soya agaannitol yeast agar
and macconkey agar, were examined. Gram stainpayesstaining,catalase test, urease test, indste reotility,
growth at 5% NacCl, growth at 6.5% NaCl,methyl ré¢dges Proskauer, citrate utilization, ability talueee nitrate
and carbohydrate fermentation were conducted. Taxan studies were performed following the methods
recommended [3,4, 6,].Bacteria isolate was confifny molecular characterization conducted at Maenog
incoporated Europe

2.4 Screening of isolates for methionine productioon solid medium

The isolates were screened for methionine produaiging a modified medium of [9].Sterilized platdsminimal
agar medium containing glucose4.0g; #4, 0.5g; KHPQ, 0.5g; (NH4),S04, 2.0g; MgSpP7H,0 0.001g;
FeSQ.7H,0 0.01g per litre of water with pH adjusted to &@eded witlescherichia colNCCB 1 were then spread
inoculated with each soil isoalate. After 48-72kubation at 3fC, the plates were examined for growth of the
auxotroph. A total of 500 soil samples were sinjlacreened, and the Gram reactions of the methéoproducing
isolates were examined.

2.5 Production of Methionine in Submerged Culture

2.5.1 Seednoculum:

The medium for seed culture consist of (g/L: peptalD.0; yeast extract, 10.0; NacCl, 5.0; watertré,|pH was
adjusted to 7.2 with AN NaOH.The medium was skl at 124C for 15 minutes. Two loopfuls of each
methionine —producing isolates were used to inaewa250 ml flask containing 50 ml of the seed mwediThe
flasks were incubated for 16-18h on a rotary shaké20rpm and 300C.

2.5.2 Fermentation

The basal medium used for fermentation composdtthPQ,, 0.5g; IHPQ,, 0.5g; (NH4),S04 2.0g; MgSp7H,0
0.001g; FeSP7H,0 0.01g; glucose 100.0g; Water | litre; pH was atfid to 7.2 with 1IN NaOH.The medium was
sterilized at 11%C for 10 mins.A 2ml volume (ca i@ells/ml) of each seed culture was used to indeufiplicate
Erlenmeyer flaks containing 20ml of the fermentatinedium. After 72h of incubation on the same rotdraker at
150rpm and 3%, growth and methionine produced were determinemt the broth culture. Four uninoculated flaks
were used as control.

2.6 Determination of growth of the isolate
Growth of each isolate was determined turbidimatijc using the culture broth in spectronic 21
spectrophotometre(Camspec).

2.7 Analytical methods

Quantitative determination of L-methionine in thdtare broth without purification was carried oyt the modified
calorimetric method of [8].A 5ml volume of the awié broth was centrifuged at 5,000xg for 20 minated the cell
free supernatant was assayed for L-methionine.&frBN NaOH was added to each tube followed by tiditeon

of 0.1 ml of 10% sodium nitroprusside solution witintough mixing. The mixture was allowed to staod X0 min.
Then two milliliters of 3% aqueous solution of glye was added to the reaction mixture with freqetraiking over
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a period of 10 min. After an additional 10 min &, 2ml of concentratedrtho-phosphoric acid was added drop
wise to the mixture with shaking. Colour developteas allowed to proceed for 5 min and the colodensity
measured at 540 nm in a spectrometer. A blank oon¢adistilled water and all other reagent serasdhe 100%
transference standard. Results obtained with Stestanples were interpolated on a standard mettganirve.

RESULTS AND DISCUSSION

A total of 500 soil samples from different soil @aos were screened for methionine production oidl $snédium, 3
organisms designated as DS-13.AS-9 and RS-16 weowerd. All isolates showed good growth on Nutriggar,
Tryptone Soya Agar and Mannitol Yeast Agar. No gtowas observed on Macconkey Agar. The isolateg wer
Gram positive spore formers with spores positiooedtrally. Growth was observed at a temperaturgerari 26-
45°C with the optimal range of 30-3Z.Nitrate was not reduced by the isolates. All aigims reduced citrate but
were all negative to urease. DS -13 and AS -9 wabfe to grow in 6.5% NaCl while RS-16 did not gravethyl
red, catalase, starch hydrolysis were positiveslidsolates.RS-16 fermented mannitol, maltose gindose. AS- 9
fermented glucose, lactose, xylo&S- 16 fermented mannitol and glucose with gas yrtidn. All isolates were
motile.

All isolates were confirmed by molecular charaaation conducted at Macrogen Incorporated Eurof@aasius
cereusDS13, Bacillus cereusAS 9 andBacillus cereusRS16.The results shows that most bacterial speoies
capable of producing methionine and that methiopirelucing organisms may be fairly well distributachature.
Several researchers have shown that microbial #eoref methionine is not restricted to a particugmoup of
bacteria. [5, 10, 13, 14, 18, 19,] reported amicid axcretion in bacteria.

Bacillus cereusDS 13 andBacilluscereusRS 16 produced 1.46mg/ml and 1.84mg/ml after Q@ héermentation
period respectively whil@acillus cereusAS 9 produced 1.21 mg/ml after 96 hours. This repgrees with the
works of [1] that produced 3.48mg/ml and 1.35mgfmeithionine levels usingactobacillusplantarumandBacillus
spp after 96 and 72 hour incubation period respelgti [2] also reported 4.5 g/l methionine yieldeaf76 hours of
incubation

This preliminary study has shown that methioninedpicing bacteria can be isolated from Nigerian. sbilis
fermentative process of methionine production wheweloped will reduce importation of methionineNigerian
and make it more readily available.

Table 1: Production of methionine in submerged culire

Isolate code| Growth(O.D) Methionine(mg/m(l)

DS13 1.728 1.46
AS9 1.82¢ 1.21
RS16 1.864 1.84

DS: isolate from dump site
AS: isolate from abattoir soil
RS: isolate from the rhizosphere
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