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ABSTRACT: 
The demand for utilization of L-glutamic acid as a human dietary supplement, flavour enhancer, chemical in bio-
chemical processing, pharmaceutical and cosmetic industries is fastly growing in recent times. It is largely imported 
amino acid in India and the total worldwide production of L-glutamic acid is more than 1.5 million tons per year 
through fermentation (Shimuzu and Hirusawa 2006). Besides the existing methods of industrial fermentations, many 
efforts are being pursued to improve the glutamic acid production especially under the stand point of cheaper availa-
ble substrates to help go down the production costs. So better and cheaper methods of L-glutamic acid production 
has always been an issue which the scientific community have pursued with zeal. 
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INTRODUCTION 
 
A Survey of literature revealed the various me-
thods of production of L-glutamic acid. In the 
year 1866, L-glutamic acid was discovered by 
karl Heinrich Leopold Ritthausen20. Later in the 
year 1907, Kikunae Ikeda identified L-glutamic 
acid crystals in kombu broth which gives a unde-
niable flavor in many foods especially in seaweed 
and he termed this flavor Umami14.Industrially 
the L-glutamic acid was produced from vegetable 
proteins like wheat proteins, soy bean proteins 
upon acid hydrolysis with Hcl was first reported 
by Ajinomoto Co., Inc., Tokyo, Japan. 
Later a glutamic acid producing bacterium Mi-
crococcus glutamicus or Corynebacterium glu-
tamicum was discovered by Kinoshita et.al. in 
1957 which produces 30 g/L of L-glutamic acid 
in glucose medium21. In the same year Donald A. 
Kita and Jackson Heights N.Y produced L-
glutamic acid by using different strains of Cepha-
losporium through fermentation of substrates like 
distiller’s solubles, cornsteep liquor, wheat gluten 
etc. and the yield varies from 1 to 31/2 g/L23. 
In 1958, Kwei-chao chao and J.W Foster reported 
that, the Bacillus strain 14B22 Utilized 3% glu-

cose medium and liberated 12.5 mg/ml of glu-
tamic acid25. 
Among the tested 250 Arthrobacter strains by 
H.Veldkamp et.al in 1962, they isolated Arthro-
bacter globiformis which produce high yields of 
glutamic acid ~ 0.45 moles per mole of glucose 
consumed45.  
Winfred.N.McCutchan et.al. in 1920 found out 
that Brevibacterium divaricatum having a capaci-
ty to utilize the enzymatic hydrol obtained after 
enzymatic hydrolysis of grain sugars and pro-
duced 26.2 g/L after 24hrs and 41.5 g/L after 
48hrs of incubation time for 181gms of enzymat-
ic hydrol47. 
L-Glutamic acid can be produced by the fermen-
tation of saccharide material using five different 
strains of Brevibacterium consisting of atleast 
one member of this group desthiobiotin, biotin-d-
sulfoxide and biocytin and the yield exceeds 4.0 
g/dl.This was first reported by shinichi motozaki 
et.al.   in 196339. 
A Direct method of production of L-glutamic 
acid by fermenting a suitable nutrient media with 
a biotin requiring microorganism Micrococcus 
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glutamicus M-560 was developed by Thomas 
Philips in 1963. The yield was 40 g/L when 
grown in 3L molasses medium containing 37.5 
parts per billion of biotin and 4000 U/L of pencil-
lin44. 
Isamu Shiio et.al. in 1964 used four different 
strains of glutamic acid producing microorgan-
isms for L-glutamic acid production from the 
substrates like sodium acetate, potassium acetate 
or acetic acid. Brevibacterium flavum ATCC No. 
13826 produced 15 g/L, Brevibacterium roseum 
ATCC No. 13825 produced 14.8 g/L, Brevibacte-
ruim lactofermentus ATCC No. 13869 produced 
14.3 g/L and Corynebacterium acetoacidophilum 
ATCC No. 13870 produced 7.3 g/L of glutamic 
acid15 
The effect of penicillin on L-glutamic acid by 
Corynebacterium hydrocarboclastus M-104 
which assimilates glucose (G-medium) and / or 
hydrocarbons (H-medium) containing kerosene, 
n-dodecane, n-Tetradecane and n-hexadecane 
was first reported by shin-ichiro otsuka et.al. in 
1964. The yield of L-glutamic acid was 6.3 g/L in 
G-medium and were 2.1 g/L, 1.9 g/L, 4.0 g/L and 
2.8 g/L in H-medium containing these hydrocar-
bons38. 
It was reported by Joji Takahashi et.al. in 1964 
that L-glutamic acid production by Corynebacte-
rium can be induced by the effect of different 
natural nutrients.The yield was 5 g/L in the me-
dium containing 3% n-paraffins, 0.01% cornsteep 
liquor mineral salts18  etc. 
A screening test was performed by Wee Chong 
Tan and Bernard-Malin to isolate a glutamic acid 
producing microorganism from soil by using a 
Selective medium containing glucose, urea etc. 
when it is subjected to U.V and X-ray treatment it 
liberated 10mgm/ml of broth46. 
John D.Douros, Jr., West Chester et.al. in 
1965,described a method for the production of L-
glutamic acid using Nocardia globerula 
ATTC15076 byUtilizing hydrocarbons under 
aerobic conditions at 300c for 48-96 hrs. The 

yield obtained was 1-4 g/L for n-decane with in 
36 hrs of incubation time17.  
  A screening method had been performed by 
Ryuichiro Tsugawa et.al. during the year 1965 to 
isolate a suitable glutamic acid producing micro-
organism. Among 22 tested strains, Bacillus bre-
vis ATCC No.8185 will convert 90% of the DL-
hydantoin-5-propionic acid to glutamic acid in a 
reaction mixture containing 1.0% DL-HPA36. 
L-glutamic acid was produced from unsaturated 
fatty acids which were reported by Hisoyoshi 
Okazaki et.al. in the year 1967. The organisms 
used were Bacillus thiogenitalis No. 653 and its 
Oleic acid requiring mutant D-248. D-248 utilizes 
oleic acid in presence of 30 µg/L of biotin and 
liberating 50mg/ml of L-glutamic acid but at the 
same biotin concentration glutamic acid produc-
tion by No.563 was reduced to zero. It was also 
found that No.563 produces glutamic acid 
40mg/ml at 5µg/L of biotin concentration present 
in the medium12. 
In 1970, Y.Nakao et.al. successfully isolated a 
glycerol auxotroph strain GL-21 from Coryne-
bacterium alkanolyticum No.314 by treatment it 
with N-Methyl_N1-nitro-N-nitrosoguanidine. 
When this strain grown in a medium containing 
n-paraffins, mineral oils and glycerol produced 
40 mg/ml of L-glutamic acid48. 
The study of Shigeho Ikeda in 1972 revealed that, 
an artificially induced mutants like Brevibacte-
rium ketoglutamicum S-10 (ATCC 21533), Cory-
nebacterium hydrocarboclastus R-17 S-15 
(ATCC 21534) and Arthrobacter paraffineus S-4 
(ATCC 21535) utilized hydrocarbons and their 
oxidation products present in the nutrient medium 
containing penicillin and liberated 7g/dl of glu-
tamic acid37. 
The microorganism Bacillus ammoniagenes 
which required both biotin and thiamine along 
with aminoacids like His or Cys liberated maxi-
mum amount of L-glutamic acid i.e more than 
50% (w/w) of initial sugar content present in the 
medium containing wheat bran extract or rice 
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bran extract. This work was reported by Hong, 
soon woo, yung chil Hah et.al. in 197413. 
The mutant strains of genus Brevibacterium pro-
duced L-glutamic acid by utilizing polyoxy ethy-
lene-sorbitan-mono-palmitate was reported by 
Takinami et.al. in 1976. The yield was 21 mg/ml 
for Brevibacterium lactofermentum AJ 3611, 19 
mg/ml for Brevibacterium lactofermentum ATCC 
13869, 52 mg/ml and 50 mg/ml for Brevibacte-
rium flavum AJ 3612 and Brevibacterium flavum 
ATCC 1406724. 
Haruo Momose and Takashi Takagi in 1978 re-
ported that glutamic acid can be produced by a 
temperature sensitive mutant strains derived from 
Brevibacterium lactofermentum 2256. Among 
159 selected mutant strains produced glutamic 
acid after a temperature shift from 30˚c to 
37˚c.One typical mutant strain, TS-88 produced 2 
g/dl of glutamic acid in a biotin rich beet mo-
lasses medium with a temperature shift from 300c 
to 40˚c8. 
A novel fermentation process in which L-
glutamic acid can be produced with ethanol at 
increased concentrations from 5 g/L to 25 g/L 
during fed batch culture and the yield of L-
glutamic acid reached to 26 g/L. The organism 
used was Brevibacterium divaricatum NRRL 
2311. This method was first explained by Kishi-
moto michimasa et.al. in 1981 using regression 
analysis22. 
In 1982, Yoshimura et.al. found out that the mu-
tant strains of Brevibacterium or Corynebacte-
rium which are resistant to respiratory inhibitors 
(or)ADP phosphorylation inhibitors produce high 
yields of glutamic acid from 51 g/L to 52 g/L in 
glucose medium30. 
The investigated report of Nakazawa et.al. in 
1982, revealed that the mutants of genus  Cory-
nebacterium which were resistant to vitamine-p 
compounds like esculetin, coumarin, Dicumarol 
produce high yields of glutamic acid. When these 
resistant strains grown in 10 g/dl of glucose the 
yield obtained was in between 5-41% and it was 
5-33% when resistant strains grown in log / dl of 

cane molasses. But at varied temperatures 31.5˚c, 
35˚c, 37˚c in presence of 3.6 g/dl of cane mo-
lasses the yield of glutamic acid was in the con-
centration range 26%-37%10 
A patented work reported by Hiraga et.al. in 
1983, described a method for the production of L-
glutamic acid using mutant strains of Brevibacte-
rium or Corynebacterium which were resistant to 
antibiotics like Decoyinine or Tubercidin pro-
duced 15-17.8 g/L of glutamic acid in glucose 
medium. The same strains produced 47-50 g/L of 
glutamic acid when grown in sugar cane mo-
lasses11. 
In 1985, Yoshimura et.al. patented a workon l-
glutamic acid production using mutant strains of 
Brevibacterium or Corynebacterium which have 
an increased superoxide dismutase activity and 
grows in a medium containing daunomycin or 
methyl viologen and produced 16-18 g/L of glu-
tamic acid. These strains have liberated 49-51 g/L 
of glutamic acid in case molasses at 31.5˚c for 
36hrs of incubation time31. 
The isolated strain of Arthrobacter globiformis 
from Burdwan soil tend to utilize glucose mineral 
salt medium and excreted 16.1 g/L of glutamic 
acid in 120 hrs. This work was reported by D.K. 
Roy and S.P. Chatterjee in 198835. 
It was reported by H.J.Henkel et.al. in 1990 that, 
an immobilized Corynebacterium glutamicum 
grows in a three phase fluidized bed reactor and 
achieved a maximum productivity of glutamic 
acid 3 g/L/h in a glucose medium during conti-
nuous fermentation9. In the same year Yong-Fen 
Li et.al. developed an immobilized strain of Co-
rynebacterium glutamicum T6-13 in Eucheuma 
gel with cellulose acetate was used for the pro-
duction of L-Glutamic acid. The conversion of 
glutamic acid can reach 6.0% in the medium con-
taining 12% of glucose26. 
The maximum yield of glutamic acid 6.86 mg/ml 
was obtained when 2% glucose medium was fer-
mented for 48 hrs by a Brevibacterium Sp. was 
reported by K.Madhavan Nampoothiri and Dr. 
Ashok Pandey in 199527. 
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K. Das et.al. in 1995, described the production of 
L-glutamic acid from palm waste hydrolysate by 
using a strain Brevibacterium lactofermentum 
ATCC 13869 which utilizes glucose as carbon 
source and produced 88 g/L of glutamic acid2. 
A novel fermentation process in which L-
glutamic acid production can be produced by 
Escherichia Coli strains W3110, GH-1, AJ12628 
and AJ12624 which were deficient or low in α-
ketoglutaric acid dehydrogenase activity and have 
low L-glutamic acid decomposing ability, were 
capable of producing L-glutamic acid 3.0 g/L, 5.0 
g/L, 18.5 g/L and 20.0 g/L respectively. This was 
reported by Tujimoto et.al. in 199534. 
A novel fermentation process was invented dur-
ing 1995 by Mototsugu-Shiratsuchi et.al. to es-
tablish a simultaneous cultivation method for 
production of glutamic acid and lysine using Bre-
vibacterium lactofermentumAJ12937.The yield 
of these amino acids was 132 g/L in the medium 
containing 6000 U/L of penicillin and 146 g/L in 
the medium containing 4 g/L of PESMP32. 
In 1996, Eiji ono et.al. in 1996, isolated a strain 
Escherichia coli W3110 SUCA :: Kmr / pGK des-
ignated as E.Coli AJ12949 which was deficient in 
α-ketoglutarate dehydrogenase activity and am-
plified PEP carboxylase and glutamate dehydro-
genase activities produce high yield of L-
glutamic acid 23.3 g/L in glucose medium6. 
The study concluded by Madhavan Nampoothi-
ri,K.,and Ashok pandey in 1996 was that, Brevi-
bacterium sp. can be cultivated on sugarcane-
baggase enriched with 10%glucose, urea, mineral 
salts and vitamins for the production of L-
glutamic acid using solid state fermentation sys-
tem.Maximum yield 80 mg glutamic acid/g dry 
baggase was obtained28. 
The coimmobilized whole cells of Micrococcus 
glutamicus and Pseudomonas reptilivora libe-
rated high yields of L-glutamic acid 37.1 Kg/m3 
under optimized medium constituents in glucose 
medium and optimized physical parameters was 
first reported by I.Sunitha in the year 199841. 

A biotin dependent surfactant temperature sensi-
tive mutant strains of Corynebacterium or Brevi-
bacterium capable of producing L-glutamic acid 
during shift up temperatures 34˚c, 37˚c, 39˚c and 
the yield was 0.0, 0.5, 0.9 g/dL for ATCC 13869 
and it was 5.8, 8.3, 9.2 g/dL for the strain 
AJ13029 by utilizing glucose as carbon source. 
But during time shift up’s 8hrs, 12hrs, 16hrs pro-
duced 0.5, 0.1, 0.0g/dL of glutamic acid by 
ATCC 13869 and 8.3, 7.0, 5.4 g/dL by AJ 
13029.These strains when subjected to enc-
hancement of gene expression of glutamic acid 
biosynthesis system with different plasmids ex-
pression systems produces L-glutamic acid in the 
range 33 to 41 g/L. This was the patented work of 
Kimura et.al. in 19985. 
The investigated reports of K.Madhavan Nam-
poothiri and Ashok Pandey in 1999 described that 
the strain Brevibacterium Sp DSM. 20411 uti-
lized cassava starch hydrolysate and accumulated 
21g/L of L-glutamic acid. In fed-batch fermenta-
tion using 5% w/v sugar concentration L-
glutamic acid produced was 25 g/L33.  
Yoshioka et.al. in 1999, invented a method of 
producing L-glutamic acid with different mutant 
strains of Corynebacterium and Brevibacterium 
using continuous fermentation. Brevibacterium 
lactofermentum ATCC13869 when grown in pro-
duction medium containing glucose, Biotin, Po-
lyoxyethylene sorbitan monopalmitate etc yielded 
56% of L-glutamic acid and the productivity was 
5g/L with in 40 hrs. The strain Brevibacterium 
lactofermentum AJ12821 liberated 56% of L-
glutamic acid with a productivity of 6.6g/L in 
40hrs and the same strain yields 55% with a 
productivity of 8.3 g/L in 100hrs43. 
In the same year a study on L-glutamic acid pro-
duction by S.Delaunay, D.Uy et.al. had revealed 
the importance of PEP carboxylase and pyruvate 
carboxylase in Corynebacterium glutamicum me-
tabolism during a temperature triggered glutamic 
acid fermentation. In absence of PEP Carbox-
ylase and pyruvate carboxylase activity was suf-
ficient and 70% of glutamic acid was liberated. In 
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glucose medium containing optimized biotin con-
centrations.3. 
An aminoacid auxotrophic strain Bacillus metha-
nolicus ATCC 55403 by utilizing Methanol & 
Vit-B12 produced L-glutamic acid at a concentra-
tion of 5g/L which was reported by Hanson Ri-
chard.S. et.al. in the year 20007. 
Corynebacterium glutamicum 2262, was sub-
jected to several temperature shift up’s from 33˚c 
to 37˚c, 38˚c, 39˚c, 40˚c and 41˚c causes the ac-
cumulation of 80g/L of L-glutamic acid in glu-
cose medium under fed batch fermentation. This 
was explained by S.Delaunay, P.Lapujade et.al. 
in 20024. 
In 2004, Sun-uk choi et.al.reported that the strain 
Brevibacterium sp.Tc452 during the shift-up 
temperature from 30˚c to 38˚c at 25h of cultiva-
tion produce maximum yield of L-glutamic acid 
41.42 g/L in glucose medium42. 
The investigations carried out by A.N.Jyothi et.al. 
in the year 2005, revealed that L-glutamic acid 
can be produced by submerged fermentation of 
cassava starch using Brevibacterium divaricatum. 
Under optimed parameter conditions the highest 
glutamate yield of about 3.86% was obtained19. 
Islas-Murguia.L, et.al.in 2006, explained the me-
thod of production of L-glutamic acid from the 
waste of a Mexican lime citrus aurantifolia swin-
gle using Corynebacterium glutamicum ATCC 
13032 which gave the highest yield of 13.7g/L. 
The culture medium also contained 2% glucose16. 
A novel fermentation process for the production 
of glutamic acid from rice hydrolysate was estab-
lished during the year 2006 by Sun, Z.F., et.al.  

using temperature sensitive mutant N1strain de-
rived from parent strain Corynebacterium crena-
tumD6. The average yield of L-glutamic acid was 
58.6 g/L40. 
The experimental study carried out by N.M yu-
gandhar et.al. during 2007 revealed that the max-
imum yield of L-glutamic acid 40.5 mg/ml was 
obtained with Brevibacterium roseum free cells 
under optimum parameters. The glutamic acid at 
a concentration of 37.2 mg/ml and 39.6 mg/ml 

were obtained with immobilized Brevibacterium 
roseum and co-immobilized Brevibacterium ro-
seum and Escherichia intermedia type 1 strains in 
a glucose media49. 
G.A Amin et.al. in 2007, described the produc-
tion of L-glutamic acid from sugarcane baggase 
using Corynebacterium glutamicum ATCC 
13022 entrapped into carrageenan gel beads. The 
best yield was obtained 75.7% at a concentration 
of 73g when immobilized bioreactor was operat-
ed continuously1. 
The study of Mahmoud Tavakkoli et.al. in the 
year 2009 concluded the fact that date waste juice 
was the best substrate for the production of glu-
tamic acid. They used Corynebacterium glutami-
cum CECT 690 culture and response surface me-
thodology to predict the effect of fermentation 
parameters for L-glutamic acid production. The 
maximum yield was 39.32 mg/ml which was de-
termined by this model and in the second stage 
the yield was 118.75 mg/ml, 142.25 mg/ml and 
95.83 mg/ml at three different air flow rates. 29 
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