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1. INTRODUCTION 

Importance of amino acids cannot be over emphasized, as these primary metabolites do not only play 

the role of building blocks of proteins, cells, tissues, intermediate on the genetic pathway
14

. Methionine is 

an amino acid which can be applied in the biosynthesis of different vital proteins. This amino acid is 

important in poultry based diets for the growth. It is known that some diets are limited in nutrients so 

important amino acids are added to the feed. Furthermore, it is observed that due to lack of methionine, 

egg shell stability decrease
22,10

. Lack of methionine or deficiency have adverse effects, and it is linked with 

many diseases and physiological conditions like muscle paralysis, loss of hair, depression etc
29

. It is 

observed that methionine deficient in the diet can be covered by adding it exogenously in the feed
27

. 
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Abstract 

The current study was focused on isolating and identifying methionine 

producing bacteria from poultry waste. The bacteria were isolated from 

poultry waste and the ones which specifically produced methionine on 

solid agar medium, using a methionine requiring auxotroph (Escherichia 

coli) were kept for further analysis. Methionine assay was also carried 

out after fermentation to quantify methionine produced by each isolate. 

A total of 10 bacteria were isolated of which 2 were confirmed as active 

methionine producers after halo growth was observed on the solid agar 

medium. These 2 isolates which produced higher amount of methionine 

were ultimately selected for further investigation. The methionine 

producing isolates which were designated PW1 and PW3 were identified 

as Bacillus sp. respectively after biochemical tests were carried out. The 

test carried out include; gram staining, motility test, catalase test, citrate 

test, hemolysis test, indole test, penicillin sensitivity, oxidase test and 

crystal colony formation. Where PW3 (Bacillus sp.) produced greater 

amount of methionine (0.54 mg/l), while PW1 (Bacillus sp.) produced 

0.20 mg/l after the completion of the methionine assay. 
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Recently, synthesis of important amino acids has become a vital area for industries. Amino acid 

methionine is produced in different ways; by hydrolysing proteins or by chemical synthesis methods. But 

these processes are costly due to some chemicals
9
. L- Methionine (Fig. 1) can be produced by the enzymatic 

or microbial fermentation process but these processes require substrates, and it requires a long period to 

produce and purify these compounds. Hence, there is large interest to produce methionine via microbial 

fermentation
1, 8, 25, 30

. Different amino acids such as histidine, threonine, etc. have been produced by 

microbes 
13, 19, 16, 23, 24

. There are increasing interests to produce methionine via fermentation process 
18, 21, 5, 

15
. Also, it is observed that United states biofuel industry that converting cereal grains (animal feed) for 

production of ethanol in biofuel industry
20, 31,5.

 Therefore, animal feeds can be can be augmented with 

specif amino for complete/balance diet 
3, 12

, 
28

.  

 

 

Fig. 1. Structure of L- Methionine 

 

Current study was focused on isolation and identifying methionine producing bacterial cells. It is to 

reveal a better approach for safe production of methionine using a methionine auxotroph (Escherichia coli 

K-12 4212). This submerged fermentation approach saves time and avoids the hectic method being 

presently used. With hope that if well developed, this process could lead to the availability of the product 

locally thereby reducing a heavy dependency on importation or the rigorous potentially harmful alternative 

methods of methionine production. 

 

 2. MATERIALS AND METHODS 

2.1 Sample collection and preparation  

Poultry waste samples were collected from various spots, depth of 0.1-0.3 cm at Phenoma farm Ngwo, 

Enugu state, Nigeria. The sample was transported to the laboratory in sterile plastic containers and 

polythene bags, for microbiological analysis. 

 2.2 Microorganism used 

The culture of the Escherichia coli (K-12 4212) a methionine requiring auxotroph was from my supervisor 

as a gift. Culture of the methionine auxotroph was maintained on Nutrient agar (Oxoid) slants stored at 4 

ºC. 

2.3 Isolation of Microorganisms 

Ten gram of the soil samples was suspended in 100 ml of sterile distilled water contained in 250 ml 

Erlenmeyer flasks. After agitating the sample using a rotary shaker at 150 rpm for 10 mins, 1ml each of the 

suspension was serially diluted and Spread plate techniques was employed to introduce 0.1 ml each of 10
-3

 

and 10
-5

 dilutions into the Nutrient Agar plates and incubated for 24 hours under ambient temperature (30 

ºC), after which the plates were observed for growth. All morphological different colonies were sub 

cultured and pure cultures were stored on Nutrient Agar slants at 4 ºC. Duplicate plates were prepared for 

each dilution.  

2.4 Preliminary Screening of Isolates for Methionine Production on Solid Medium  

The isolates were screened for methionine production using a modified medium
26

. Sterilized plates of 

minimal agar medium containing glucose, 4.0 g; (NH4)2SO4, 2.0; K2HPO4, 0.05 g; KH2PO4, 0.05; MgSO4.7H2O, 
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0.1g; FeSO4.7H2O, 0.01g; MnSO4.H20, 0.0l g; CaCO3, 0.15 g; Agar, 15.0 g, water, 1 litre; pH, 5.6. The medium 

(100 ml) which was seeded with 1ml of a 24 h broth culture of the methionine auxotroph, Escherichia coli 

(NCCB1), and then streak inoculated with the isolates. An un-inoculated agar plate served as control.  

After 48-72 h incubation at ambient temperature, the plates were examined for growth of the auxotroph. 

Halo growth of the E. coli indicates methionine production by the isolate. The active methionine producers 

were Gram stained and stored for subsequent screening in submerged medium. 

2.5 Screening of Isolates for Methionine Production in Submerged Medium  

The preferred isolates were further screened for methionine production in submerged medium
26

; using 

the same fermentation medium composition without agar, adopting the following procedures;    

2.5.1 Seed Inoculum Preparation 

The medium for seed culture consist of peptone, 10.0 g; yeast extract, 10.0 g; NaCl, 5.0 g; H2O, 1 litre. 

Two 2ml of the medium dispensed in test tube was sterilized at 121 
o
C for 15 mins. Two loops full of 48 h 

culture of methionine - producing isolates on agar was inoculated into the cooled test tubes and were 

incubated for 48 h on a Searchtech (HY-2A) test tube shaker at 160 rpm and 30 °C. 

2.5.2 Fermentation Experiment 

The basal medium composition used was similar to that of the screening on solid medium, but without 

agar, while the glucose (carbon source) and (NH4)2SO4 (nitrogen source) were adjusted to 20.0 g and 10.0 g 

respectively. The pH was adjusted to 7.2 with 1 N NaOH. Twenty millimetre (20 ml) of the medium in 100 

ml Erlenmeyer flask was sterilized in an autoclave at 121 °C for 15 min, cooled and then inoculated with 

1ml (OD 3.00) of the seed inoculum. The flask was incubated for 72h on an orbital shaker at 160rpm and 

30°C. Duplicate flasks were prepared and un-inoculated flasks served as control. Methionine accumulation 

in the broth culture was determined. 

2.5.3 Analytical Method for L- Methionine (Methionine assay) 

Quantitative determination of methionine in the supernatant without purification was assayed
11

. The 

broth culture was centrifuged (Searchtech 800D) at 1500 xg for 15 min. To 5 ml of the supernatant, 1ml of 5 

N NaOH and 0.1ml of 10% sodium nitroprusside solution were added. The content of the tubes were mixed 

and was allowed to stand for 10 minutes. To this tube, 5% of glycine solution was added with constant 

shaking for 10 minutes. Then 2 ml of concentration orthophosphoric acid was added to the tube drop wise. 

Tubes were allowed to develop color for 5 minutes. The intensity of color was quantified at 540 nm via 

spectrophotometer. Blank was also introduced containing distilled water and all other reagents. 

Methionine concentration was calculated from standard curve.  

 

2. RESULTS AND DISCUSSIONS  

A total of 10 bacteria isolates were screened and only two microorganisms were recovered as active 

methionine producers. The degree of the halo growths of the isolates are shown in Table 1, with isolates 

PW1 and PW3 indicating methionine production. The occurrence of methionine producing bacteria agrees 

with earlier reports of other researchers
6, 26

. They isolated methionine producing bacteria from native 

starches and soil. Isolates PW1 and PW3 which were found to be active methionine producers were further 

used in the subsequent experiments for methionine accumulation in submerged medium. 
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Table 1. Preliminary screening of isolates for methionine production on solid medium and cultural 

characteristics on nutrient agar  

Isolate Culture characteristics Degree of Halo growth of E. Coli Probable 

Organism 

PW1 Creamy, circular, large, rounded, smooth, flat                                                        ++ Bacillus sp. 

PW2 Creamy, circular, small, irregular, smooth, raised  -  Bacillus sp. 

PW3 Creamy, circular, small, rounded, smooth, flat ++ Bacillus sp. 

PW4 Milky, circular, large, rounded, smooth, flat - Bacillus sp. 

PW5 Milky, circular, small, rounded, smooth, raised   - Bacillus sp. 

PW6 Creamy, circular, small, irregular, smooth, raised - Bacillus sp. 
PW7 Creamy, circular, small, irregular, smooth, raised - Bacillus sp. 
PW8 Milky, circular, large, rounded, smooth, flat   - Bacillus sp. 

PW9 Milky, circular, small, irregular, smooth, raised   - Bacillus sp. 

PW10 Milky, circular, large, rounded, smooth, flat   - Bacillus sp. 

Key: PW = Poultry Waste; - = No methionine production; + = high methionine production; ++ = higher methionine production; +++ = 

highest methionine production. 

 

From the results obtained in this study, methionine producing microorganisms can be isolated from 

poultry waste. Table 1 shows methionine produced by the isolates (PW1 and PW3) on solid agar medium, 

as indicated by the halo growth of Escherichia coli (a methionine requiring auxotroph) seeded on the agar 

medium. Also shown in Table 1 are the cultural morphological characteristics of the isolates.  

The active methionine producing isolates were further screened for methionine production in 

submerged medium; Fig.2 shows the result of methionine production by the isolates in submerged 

medium. Isolate PW3 gave the best methionine yield of 1.54 mg/ml concentration, and the least 

production recorded by PW1 1.20 mg/ml. 

 

 

                            Fig. 2. Screening of isolates for methionine production in submerged medium 

 The ability of these isolates to produce methionine in submerged fermentation is supported by the 

works of other researchers
1, 6, 8

.They all recorded maximum methionine yield of 1.92, 3.23 and 4.55 mg/ml 

respectively with different Bacillus sp. in submerged fermentation. 

Table 2 shows the biochemical tests of the methionine producing isolates. PW1 was found to be Bacillus 

sp and PW3 was also found to be a Bacillus sp. There is a specific fermentation period during which 

microorganisms remain viable and produce maximum quantity of metabolites. After which they start to die 
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and the quantity of metabolites produced decrease to a significant amount. Maximum methionine 

production by Bacillus sp PW1 and Bacillus sp PW3 was observed after a fermentation period of 72 hours. 

This agrees with the report of other studies that reported maximum methionine production (45 g/l) after 

72hours by Bacillus cereus
8
 and maximum methionine accumulation of 3.48 mg/ml and 1.35 mg/ml by 

Lactobacillus plantarum and Bacillus species respectively after 96hours fermentation
2
. Also, maximum 

methionine yield of 3.23 and 4.55 mg/ml respectively with two different Bacillus cereus strains after 72 

hours fermentation were recorded
1, 6

. In this study, the optimum medium volumes were 20 ml for Bacillus 

sp PW1 and Bacillus sp PW3. This finding is in line with other works in which a 20% medium/fermenter 

volume ratio improved methionine yield
1
.  

 

Table 2. Gram Stain and Other Biochemical Tests of the Methionine Producing Isolates 

Isolate Gram 

stain 

Motility 

Test 

Citrate 

Test 

Indole 

Test 

Catalase 

Test 

Hemolysis 

Test 

Oxidase 

Test 

Pinicillin 

Test 

Crystal 

formation 

Organism 

PW1 + + + - + + + - - Bacillus Sp. 

PW3 + + + - + + + - + Bacillus Sp. 

KEY: + = positive;  - = negative 

 

4. CONCLUSIONS 

The study has clearly revealed that methionine producing microorganisms can be isolated from poultry 

waste. It has also revealed a better approach to screening for methionine producing organisms using 

methionine auxotroph. This submerged fermentation approach saves time and avoids the laborious 

method being presently used. The microbiological process of methionine production if well-developed 

could lead to the availability of the product locally and this, to some extent, will reduce the importation of 

the product into the country. 
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