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THITIKORN MAHIDSANAN : Bacillus subtilis PRODUCING POLY-y-

GLUTAMIC ACID (PGA) STRAIN IMPROVEMENT BY RADIATION
AND/OR CHEMICAL. THESIS ADVISOR:

ASST. PROF.PIYAWAN GASALUCK,Ph.D., 87 PP.

Bacillus subtilis/POLY-y-GLUTAMIC ACIDPRODUCTION/ULTRAVIOLET

RADIATION/NTGMUTATION/STRAIN IMPROVEMENT

The aim of this research was to improve the Bacillus subtilis starter culture for
a high yield production of poly-y-glutamic acid (PGA) by ultraviolet radiation (UV),
N-methyl-N-nitro-nitroso-guanidine (NTG) and a combined treatment of UV and
NTG induced mutagenesis. The results of primary screening, based on the maximum
PGA production by mutant strains were significantly different (P< 0.05) in PGA broth
at 36 h compared to the wild type (SB-MYP-1),showed only one isolate (UV-112)
UV mutant. Five NTG mutagenesis (NTG-17, NTG-53, NTG-88, NTG-132,NTG-
146) and four combined treatment (UN-43, UN-48, UN-81, UN-84) isolates were
found as well. Those of 10 mutant potential strains were then tested for growth profile
and PGA production in nutrient broth (control medium), PGA broth and solid state
soybean fermentation for 72 h. The PGA production of 10 mutant isolates in nutrient
broth was higher than that of the wild type, but the PGA yields were instable during
72 h. Five NTG mutant isolates produced a higher yield of PGA and had more stable
profiles in PGA broth than the wild type and the UV mutant profile, which would be

suitable for PGA commercial production. There was only one UN-48 mutant by



ultraviolet radiation and NTG showing a potential 24.11+£0.11mg/g PGA with the
highest yield at 24 h and a stable PGA profile during soybean fermentation. It is
therefore possible touseUN-48 as a starter culture for decreasing fermented soybean
production time to achieve an acceptable nutritional value. The characteristics of
genomic DNA by random amplified polymorphic DNA (RAPD) of 10 mutant

isolateswere similar to those ofthe wild type.
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