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SENSITIVITY TO AMINO ACIDS OF DNB
BACTERIA ISOLATED FROM SOIL

Masayuki Sato and Kazuyo KiMURA*

DNB bacteria, 31 strains, which can not grow on a full strength nutrient broth (NB) but on the diluted NB
were isolated from soil The growth of these DNB bacteria was inhibited by polypeptone and meat extract
which were contained in the NB medium The growth was also inhibited by amino acids mixture and
vitamins mixture, and by a single addition of different amino acids. Some of the DNB bacteria were ‘specially
sensitive to amino acids such as lysine, arginine and cysteine. Their growth was affected by addition of 0.1
mM or less of arginine or cysteine in the medium. These show that the growth inhibition of some DNB

bacteria in NB medium results from their sensitivity to some amino acids
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Table 1. Composition of Amino Acid

Mixture and Vitamine Mixture

Concentration
Amino acid mixture
L —Lysine 0.68 (mM) £
L —Arginine 0.57 g
L —Methionine 0.67 ::__
L —Cysteine + H,O 2.85 <
L—Leucine 0.76 £
L —Isoleucine 0.76 ©
DL —Valine 0.85
L —Phenylalanine 0.61
L —Histidine 0.64
L —Threonine 1.68 » . ) :
L —Proline 0.87 0.001 0 1/100 1,108 1,108 1,710 1
t_éllan.ine (1) ;z Concentration of NB medium
.—Glycine .
L —Serine 0.95 Fig.] Growth of three bacteria at different concentrations
L —Hydroxyproline 0.76 of NB medium.
t—iyrosmeh g Zg No 7(@)and 28 (O) strains were grown for 10 days
— Tryptophan .
L—Glutamic acid 0.68 and Escherichia coli{®)for 4 days.
L — Aspartic acid 0.75
Total 2400 (ng/ 1)
Vitamine mixture
Thiamine hydrochloride 0.0059 (uM)
Nicotinamide 1.64
Riboflavin 2.66
Pyridoxine hydrochloride 0.97
Calcium pantothenate 0.42
D —Biotin 0.0082
Inositol 11.1
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Table 2. Effect of Amino Acids on the Growth of DNB Bacteria

Amino acids Concentration Strain number of DNB bacteria
(mM) 3 5 7T 24 26 27 29 30
L—Lysine 5 I I I I I I I I
L— Arginine 5 I I I I 1 I I I
L —Methionine 5 I I I I I I N I
L —Cysteine-H,O 5 I I I I I I I I
L—Leucine 5 E I E I I I E E
L—Isoleucine 5 N E N I I N E E
DL —Valine 5 I I I I I I N I
L —Phenylalanine 5 E I N I I I E I
L—Histidine 5 E I I I 1 I I I
L—Threonine 5 N I N I I I E E
L—Proline 5 E N E E N I E N
L—Alanine 5 1 I E I I I E E
L—Glycine 5 I I E I I I I I
L—Serine 5 I I E E E I E E
L —Hydroxyproline 5 N I E I E N N I
L —Tyrosine 0.4 E I E N I E E I
L—Tryptophan 5 I I N I I I E I
L—Glutamic acid 5 E I E I I I E E
L — Aspartic acid 5 E I I I I E E N
Casamino acids 0.5 (%) I I 1 I I I 1 I

Growth in NB/100 supplemented with a single amino acid for 8 days was compared to that in NB/100. L E

and N are jnhibition, enhance and no effect on growth, respectively.
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Table 3. Effect of Lysine, Arginine and Cysteine on the Growth of DNB Bacteria
Amino acids Concentration Strain number of DNB bacteria
(M) 3 5 24 26 27 30
L—Lysine 0.1 E N E E N N
0.3 N w E S N E
0.9 w w S S S S
2.7 S S S S S S
5.0 S S S S S S
L—Arginine 0.1 N N S w N E
0.3 w N S S E E
0.9 S w S S S A\
2.7 S S S S S S
5.0 S S S S S S
L —Cysteine 0.1 w w S w N S
0.3 S S S S E S
0.9 S S S S E S
2.7 S S S S ) S
5.0 S S S S S S
Growth in NB/100 supplemented with a single amino acid for 8 days was compared to that in NB/100. S

and W are strong and weak inhibition effect on growth, respectively. E and N are enhance and no effect on

growth, respectively

Reletive growth(%)
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Fig.2. Effect of lysine, arginine and cysteine on growth of No. 26, 24, and 27 strain, respectiveiy.

Growth in NB/100 supplemented with a single amino acid for 8 days was compared

to that in NB/100. A, No. 26 ; B, No. 24 ; C, No. 2T.
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