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IMPROVEMENT IN CITRIC ACID PRODUCTION OF Aspergillus niger
ATCC 11414 BY RADIATION
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Abstract : Ultraviolet and gamma irradiation were used to induce mutation of
Aspergillus niger ATCC 11414 in order to increase ability of citric acid production.
Five mutants of high-producing citric acid were 7UV-18, A2-14, 9UV-2, 9UV-27
and 8UV-10. The yields of citric acid were 2.0 to 3.84 fold higher than that of the
wild type strain.
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Introduction : Citric acid (CH2COOH.COH.COOH.CH2COOH) is ubiquitous in
nature and exists as an intermediate in the citric acid cycle. Many microorganisms
such as fungi and yeast produce citric acid. The filamentous fungus A. niger is the
most attention for industrial-scale production of citric acid. Thus it is important to
generate strains with some advantageous characters such as high level of citric acid
production.

Materials and Methods : The wild type strain of A. niger ATCC 11414 was obtained
from Microbiological Resource Center, Bangkok, Thailand. The A. niger ATCC
11414 was mutated with ultraviolet and gamma ray (90% killing). The spore
suspension of A, niger ATCC 11414 was divided into two portions, first portion was
exposed to ultraviolet light by UV tube (254nm). The other portion was exposed to
gamma ray by gamma cell 220. Selection of citric acid hyperproducing mutants was
done on potato dextrose agar supplemented with congo red. The selected mutants
were tested for their activity in fermentation medium. Citric acid production was
measured by titration and spectrophotometer methods (1). Ten generations of mutant
strains were tested for stability. All die experiments were done at least in duplicate.
The ANOVA and the least statistical difference (LSD) were performed.

Results and Discussion
Figure 1 and 2 showed the survival rate of A. niger ATCC 11414 after ultraviolet and
gamma irradiation. The number of A. niger was declined upon increasing dose. The
total of 350 strains were selected from the selective medium supplemented with congo
red. Only 15 mutants were stable after the stability test by reinoculation on selective
medium for 10 times. Figure 3 illustrated the citric acid production by A. niger



ATCC 11414 and mutant strains. After the treatments with ultraviolet light and
gamma ray on spores of A. niger the accumulation of citric acid produced by the
isolated strains is 2-3.8 fold higher than the parental strain. The mutant strains that
produced highest citric acid was obtained by ultraviolet irradiation. The newly mutant
strain designated as 7UV-18 showed the highest citric acid yields of 3.84 folds greater
than that of the wild type. Whereas A2-14 gave the citric acid yield of 1.796 mg/ml,
3.40 folds higher than that of the wild type. However, all of the selected mutant
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strains show slower growth than the wild type strain.
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Figure 1 Survival rate of A. niger ATCC 11414 after irradiated by ultraviolet

Figure 2 Survival rate of A. niger ATCC 11414 after gamma irradiation

Figure 3 Citric acid production by A. niger ATCC 11414 and mutant strains
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