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Abstract: Amino acids are critical to life and it is important for nutritive, medicinal and cosmetic purpose. Fermentation technology
played crucial role in production of different amino acids as well as different products. Strains of Pseudomonas have major role in
degradation of natural as well as complex compounds. Different strains were isolated from Pune Agriculture University in which
Pseudomonas boreopolis MD-4 was selected for amino acid production. Different media and fermentation technique were used for
amino acids production. Pseudomonas boreopolis MD-4 gave more amount of specific amino acid production in mostly natural
condition i.e. high amount of alanine obtained in solid state fermentation, high amount of different amino acids were obtained in semi-
synthetic media and synthetic media produced more variability of amino acids but little amount of amino acids. This organism produced
amino acids in more amounts in solid state fermentation and high variability in agitated batch fermentation.
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1. Introduction

Amino acids are critical to life; they are the building blocks
of protein and important as nutrients (food and feed), as
seasoning, flavorings and  starting  material  for
pharmaceuticals, cosmetics and other  chemicals.
Fermentation technology has played crucial roles in this
progress and currently the fermented amino acids represent
chief products of biotechnology in both volume and value
[1]. Since microbial production of L-glutamic acid was
started in 1957 in Japan, various amino acids production
with microorganisms has been developed and almost all
protein-constitutive amino acids become able to be produced
by microbial biotechnology, fermentation, or enzymatic
method [2]. Solid state fermentation has several advantage
for industry and economic purpose in which vital feature is
the growth of micro-organisms on a pre-dominantly
insoluble substrate without a free liquid phase.

Extraction of amino acids from protein hydrolysate as a
method of obtaining L-amino acids is now of only limited
importance; although still relevant for production of L-
serine, L-proline, L-hydroxy-proline, and L-tyrosine.
Different amino acids like alanine and cysteine were
produced by Pseudomonas species [3, 4, 5, 6]. L-alanine
production by fermentation is difficult because bacteria have
an alanine racemase to racemize the product [3,4].
Production and metabolic pathway of L-cysteine was also
studied in Pseudomonas thiazolinohilum. Strong aspartase
activity was found in cells of Brevibacterium genus and it
produced L-aspartic acid with the help of intact cells [7]. For
the efficient production of L-alanine from ammonium
fumarate using the aspartase activity of immobilized
Escherichia coli cells and L-aspartate B-decarboxylase
activity of immobilized Pseudomonas dacunhae cells [8].

Strains of Pseudomonas are used for degradation of natural
compounds as well as complex organic compounds so they

have major application in bioremediation. Pseudomonas
boreopolis is a gram-negative rod, 0.5 to 3.0 microns,
occurring singly and in pairs, motile with one to five polar
flagella. It grows at 35°C to 37°C [12].

Initially aim of study to investigate production of different
amino acids by using natural, semisynthetic and synthetic
media. To produce different amino acids solid state
fermentation, submerged fermentation and agitated batch
fermentation were used. Comparison between fermentation
technique and media was also done. This study revealed a
better production of amino acids by using a fermentation
technique and media.

2. Materials and methods

2.1 Media and Sample Collection

Nutrient broth, nutrient agar, EMB agar, gelatin,
Pseudomonas agar, Pseudomonas F agar, Mac Conkey agar,
blood agar were purchased from Hi-media Pvt. Ltd. Glucose,
casein hydrolysate, K,HPO,, MgSO,, urea, sucrose, Na,SOy,,
KH,PO,4, MgSO, and ammonium sulphate were purchased
from standard Indian chemical suppliers. All chemicals were
used in the analysis are of analytical graded. Sample was
collected from the soil of Pune Agriculture University, Pune.

2.2 lIsolation and Confirmation of Pseudomonas
boreopolis MD-4

Organisms were isolated from soil of farm area; four strains
were isolated and further continued for the physiological and
biochemical parameters. Strain of Pseudomonas was used
for the production of different amino acids. Strain was
confirmed by using Bergey’s Manual and performed
different test on liquid media and solidified medium.
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2.3 Media preparation for fermentation

Three types of media were prepared for the fermentation
procedure in which natural media was prepared by using
corn seeds. Corn seeds were weighted (400.0 g), grinded and
sterilized. Semi-synthetic media was prepared by using
ingredients and corn seeds (10.g/L) in which glucose (10.0
g/L), casein hydrolysate (0.25 g/L), K,HPO, (0.1 g/L),
MgSO, (0.25 g/L) and urea (0.5 g/L) were used. All
ingredients were mixed in water and autoclaved. Synthetic
media was prepared by using Sucrose (5.0 g/L), Na,SO,4 (1.2
g/L), KH,PO, (3.0 g/L), K;HPO, (7.0 g/L), MgsSO, (0.1
g/L), ammonium sulphate (1 g/L) and vitamins. Final pH
was kept as 6.93 + 0.02 for media preparation.

2.4 Fermentation Process and Parameters

Fermentation of different amino acids was done by using
pseudomonas boreopolis MD-4. Natural media, semi-
synthetic media and synthetic media were used for solid state
fermentation, submerged fermentation and agitated batch
fermentation respectively. Limited amount of distilled water
(15 ml) was added along with inoculum in the natural media
and flasks were incubated for 7-8 days at 37°C on static
condition for solid state fermentation. Prepared semi-
synthetic media was sterilized and pure inoculum was added
in to flasks. Flasks were incubated for 7-8 days at 37°C on
120 rpm rotary shaker for submerged fermentation. Prepared
synthetic media was added into agitation tank. Fermentation
media was incubated for 7-8 at 37°C on agitation of 120 rpm
for agitated batch fermentation.

2.5 Extraction and Detection of Amino Acids

Protein and media was diluted by addition of water and
extracted by two different method i.e. addition of ammonium
sulphate and acetone. Crude amino acids were extracted by
using centrifugation at 10,000 rpm for 15 minutes and
measured by using different methods Bradford, biuret and
ninhydrin test. Crude amino acids were also observed on
TLC plates for extraction purpose.

3. Result and Discussion
3.1 Isolation and Confirmation of Pseudomonas
boreopolis MD-4

Different strains were isolated from the soil sample and four
strains were carried out for biochemical tests and
morphological characters. These strains were identified as
Bacillus sp., Streptococcus sp., Escherichia sp. and
Pseudomonas sp. Fourth strain was selected for amino acid
production and further confirmation was needed to identify
the organism. This species was confirmed further on
Pseudomonas agar, Pseudomonas F agar and milk agar.
According to Bergey’s Manual, fourth strain was identified
as a Pseudomonas boreopolis.

3.2 Media preparation for fermentation
Different media was prepared for amino acid production.

Natural, semi-synthetic and synthetic media was prepared for
solid state fermentation, submerged fermentation and

agitated batch fermentation as shown in figure 1 (A, Band C
respectively).
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Figure 1: Natural, semi-synthetic and synthetic media for
solid state fermentation, submerged and agitated batch
fermentation

3.3 Fermentation Process and Parameters

Flasks were kept in static incubator in solid state
fermentation and maintained temperature and condition for
fermentation. Samples were taken in agitated batch
fermentation and directly observed for protein precipitation
and protein estimation. Ratio of estimated protein was
increased after 3" day of fermentation and was at peak on 8"
day of fermentation. Fermentation was done after 9" day and
proceeds for extraction of protein and purification of amino
acids.
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Figure 2: Agitated batch fermentation was done using
laboratory fermenter (Napro Pvt. Ltd.)

3.4 Extraction of Crude Amino Acids

Precipitation of crude protein was done using ammonium
sulphate and acetone. Efficient protein precipitated by
ammonium sulphate. White precipitate was observed and
weighted for purification of different amino acids. 500 ml of
distilled water was added for dilution of produced amino
acids in solid state fermentation. 15.65 gm. protein
precipitate obtained from solid state fermentation.

Table 1: Biochemical characterization and identification of
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isolates
Characters MD-1 | MD-2 | MD-3 | MD-4
, . Gram | Gram Gram | Gram
Gram’s Staining o . - -
ositive | positive |negative jpegative
Shape and arrangement Rods_ in (Cocciin | Short Rods
chain | cluster rods
Indole production test - - + -
Nitrate reduction test + + + +
Ammonia production test - - +
Motility test + - + +
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Catalase test - - + +
Oxidase test - - - +
Starch hydrolysing test - + -
Citrate utilization test - - + +
Dehydrogenase test + + - +
Methyl red test - - - -
V-P test + + + +
O-F test + + +
Sugar Fermentation Test
Glucose - + + -
Sucrose - + + +
Maltose + + - +
Lactose + + + -
e . Bacillus Btreptococ Escherichi [Pseudom
Identified organism p. Cu‘; . asp. |onassp.

No dilution needed in semi-synthetic and synthetic
fermentation for protein precipitation. High amount of
protein precipitates were obtained in semi-synthetic media
which was 22.32 gm. Results of TLC plate from different
fermentation observed that different amino acids were
present in precipitated sample. Different tests were done to
confirm different amount of amino acids. Different amount
of amino acids were observed in figure 3.

ypaphun
i
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N

Figure 3: Total amino acid production by A. solid state
fermentation B. submerged fermentation C. agitated batch
fermentation

4. Conclusion

Different strains were isolated and four strains were carried
out for biochemical tests and morphological characters in
which Pseudomonas boreopolis MD-4 was selected for
amino acid production. This strain was confirmed by using
Bergey’s Manual. Different media and fermentation
technique were used for amino acids production.
Pseudomonas boreopolis MD-4 gave more amount of
specific amino acid production in mostly natural condition
i.e. high amount of alanine obtained in solid state
fermentation. High amount of different amino acids were
obtained in semi-synthetic media because optimum condition
like optimum temperature and no more aeration obtained in
submerged fermentation. Synthetic media produced more
variability of amino acids but little amount of amino acids.
Thus, this organism produced amino acids in more amounts
in natural conditions and high variability in synthetic
medium.
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