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7-Poly(glutamic acid)(7-PGA) is a biodegradable polymer of natural
origin which is excreted into the medium by Bacillus licheniformis
ATCC9945a. B. licheniformis was grown in medium E(Leonard et al., 1958.
J. Bacteriol,, 76, 499) and modified medium E where glucose was substituted
for glycerol at various concentrations, Aliquots were removed from each
shake-flask culture and analyzed for y»-PGA production and carbon source
utilization. Glucose was a better carbon source than glycerol for cell growth,
and utilized at a faster rate than glycerol, citrate or glutamate. However, the
presence of glycerol was required for an efficient production of »-PGA. The
function of glycerol for 7-PGA production was suggested to be an
osmoregulator in addition to a carbon source.
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Table 1. Culture medium composition for
7-PGA production by B. Ilicheniformis

ATCC945a
Concentrations(g/\) for each batch culture
Component E° L M N 0 P
Glucose 00 400 500 600 700 800
Glycerol 800 400 300 200 100 0.0
L-Glutamic
acid 200 200 200 200 200 200

Citric acid 120 120 120 120 120 120
NHCI 70 70 70 70 70 70

KaHPO,4 05 05 05 05 05 05
MgSO.7TH0 05 05 05 05 05 05
FeCli6H0 004 004 004 004 004 004
CaCl2H20 015 015 015 0.15

MnSO+H20 0104 0104 0104 0104 0104 0.104
pH's for each batch culture were adjusted to 74
with NaOH.

0.15 015

* Batch culture E had original medium E as
determined by Leonard et.al.(1958).
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Fig. 1. Changes in optical density at 660 nm for each batch culture aunng the

cultivation of B. licheniformis ATCC9345a. The compositions of media for batch
cultures E through P are described in detail in Table 1.
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Fig. 2. Changes in glycerol and glucose concentrations for each batch culture during
the cultivation of B. licheniformis ATCC9945a. The compositions of media for batch
cultures E through P are described in detail in Table 1.
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Fig. 3. Changes in citric acid and glutamic acid concentrations for each batch culture
during the cultivation of B. licheniformis ATCC9345a. The compositions of media for
batch cultures E through P are described in detail in Table 1.
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Fig. 4. The final Yv-PGA concentrations after 96 hrs’ cultivation of B. licheniformis
ATCC9945a depending upon the initial glycerol and glucose concentrations. The
compositions of media for batch cultures E through P are described in detail in Table
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Fig. 5. The yields of V-PGA for glutamic acid consumed after 9% hrs’ cultivation of
B. licheniformis ATCC9945a depending upon the initial glycerol concentrations. The
compositions of media for batch cultures E through P are described in detail in

Table 1

F&o] 108°
glutamic acide]®le] ©}& gAi o] »
-PGA9 EFF A olgHU7 WHE
olt}. B. licheniformis ATCC9945a T
Fo glo1A 7-PGA &4 Futr)o)
HE AT AT Higso &
Ats Aoz AU, wepy,
glycerol®] HFAZAHAELL glutamic
acid?l 7-PGAZ APL = EA gAY
#Hd ZAES AE = @A
Al7l=d 7198 5 Qo

4 &

7-Poly(glutamic acid)(7-PGA)= A
24 AEAR Bacillus
licheniformis ATCC9945a) o] & A A
Hol WYy Feoe=z Ruddg B
licheniformis& 1% X9 glycerol®
&% medium E(Leonard et al,
1958. J. Bacteriol, 76, 499) TX
glycerol A9 glucoseE @irgoz
X ¥ modified medium Eof ujotat
At} Shake-flask& o} &3 wjr)zH
T 4% WYL N2 AP
o, 7-PGAS] A, g4 9o o]lg &
o - dalN  EANd49d.  Glucose:
glycerol®2t} A Zo] Mo o FL

- 50 -



gA Yol ey, glycerol, citrate =+
glutamateB.t} o] ®g £5E2 o] 4y
Ak, ag@ARE -PGAS A -E
g4A1717] M= glycerols ¥R
2 3y 7-PGAY At ## o
glycerol& @A dol9d AFGEAHA
22X 28d Zojgtil Atatth

- S B |

1. Linton, J. D, S. G. Ash and L.
Huybrechts Microbial
polysaccharides in Biomaterials ed.
by David Byrom, Stockton Press,
New York, USA, pp. 215261,
1991.

2. Birrer, G. A,
Cromwick, and R. A. Gross @ }
-Poly(glutamic acid) formation by

Anne-Marie

Bacillus  licheniformis  9945a
physiological and  biochemical
studies, Internat. J. Biol.

Macromol. 16(5), 265-275, 1994.

3. Leonard, C. G., R. D. Housewright,
and C. B. Thomme Effects of
some metallic ions on glutamyl
polypeptide synthesis by Bacillus
subtilis, ]. Bacteriol,, 76, 499-503,
1958.

4. Mclean, R. J. C, D. Beauchemin,
L. Clapham, and T. J. Beveridge :
Metal-binding
the gamma-glutamyl

characteristics  of
capsular
polymer of Bacillus licheniformis
ATCC9945, Appl. Environ.
Microbiol., 56(12), 3671-3677, 1990.
Troy, F. A. Chemistry and
biosynthesis of the poly(y

o

-D-glutamyl) capsule in Bacillus

licheniformis, J. Biol. Chem,
248(1), 305-324, 1973.

6. Troy, F. A. Capsular poly-7
-D-glutamate synthesis in

Bacillus licheniformis, Methods in
Enzymology, 113, 146-168, 1985.

7. Cheng, C., Y. Asada, and T. Aida

Production of p-polyglutamic

acid by Bacillus licheniformis A35

under denitrifying conditions, Agri.

Biol. Chem., 53(9), 2369-2375,
1989.

8. Goto, A. and M. Kunioka
Biosynthesis and hydrolysis of

poly (7—glutamic acid) from
Bacillus subtilis IFO3335. Biosci.
Biotech. Biochem., 56(7),
1031-1035, 1992.

9, Hara, T, Y. Fujio, and S. Ueda :
Polyglutamate production by
Bacillus subtilis(natto), J. Appl
Biochem., 4, 112-120, 1982.

R. D. © The
homopolymeric

10. Housewright,
biosynthesis  of
peptides, in The Bacteria Volume
III : Biosynthesis ed. by I C.
Gunsalus and R.Y. Stainier,
Academic Press, New York, USA.
pp. 389-412, 1962.

11. Kubota, H., T. Matsunobo, K.
Uotani, H. Takebe, A. Satoh, T.
Tanaka, and M. Taniguchi
Production of  poly(y—glutamic
acid) by Bacillus subtilis F-2-01,
Biosci. Biotech. Biochem., 57(7),
1212-1213, 1993.

12. Thorme, C. B, C. G. Gomez, H.
E. Noyes, and R. D. Housewright

_51_



13.

14.

15.

16.

17.

18.

Production of glutamyl
polypeptide by Bacillus subtilis, ].
Bacteriol., 68(3), 307-315, 1954.
Ward, R. M, R. F. Anderson, F.
K. Dean :@ Polyglutamic acid
production by Bacillus subtilis
NRRL B-2612 grown on wheat
gluten, Biotechnol. Bioeng., 5,
41-48, 1963.

Roelants, G. E. and J. W.
Goodman : Immunochemical
studies on the poly-y-D-glutamyl
capsule of Bacillus anthracis. 1V,
The association with peritoneal
exudate cell ribonucleic acid of
the polypeptide in immunogenic
and nonimmunogenic forms,
Biochemistry, 7(4), 1432-1440,
1968,

Thorne, C. B. : Capsule formation
and glutamyl polypeptide
synthesis by Bacillus anthracis
and Bacillus subtilis, Symposia of
the Society for General
Microbiology, No.VI,  Bacterial
Anatomy, pp. 68-80, 1956.

Thorne, C. B. and C. G. Leonard
: Isolation of D- and L-Glutamyl
polypeptides from culture filtrates
of Bacillus subtilis, ]. Biol.
Chem., 233(5), 1109-1112, 1958.
Cromwick, Anne~Marie and R. A.
Gross ' Effects of manganese(Il)
on Bacillus licheniformis
ATCC9945a physiology and 7
-poly(glutamic acid) formation,
Internat. J. Biol. Macromol, 17(5),
269-267, 1994.

Beever, R. S. and E. P. Laracy :

__52_

Osmotic adju
filamentous fu
rnidulans, ].

1358-1365, 1986.

stment

in

the

ngus Aspergillus

Bacteriol.,

168(3),



	서론
	재료 및 방법
	결과 및 고찰
	결론
	<참고문헌>



