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Effects of Amino Acids on the Acid Production
of Lactic Acid Bacteria Added to Skim Milk

Akimasa NakasHIMA

Fukuoka Women's Junior College, Dazaifu 818-01

The effects of various amino acids on the acid production of lactic acid bacteria were studied for
nine strains of Lactobacillus, two strains of Lactococcus, and one strain of Streptococcus. The amino acids
were added in 50-mg amounts to 100 ml of skim milk.

The type of inhibiting, stimulating or non-effective amino acid for acid production was different for
each strain of lactic acid bacteria.

1.-Cysteine and 1-cystine stimulated 8 of the 9 strains of Lactobacillus, while inhibiting the
Streptococcus strain used in this study.

Glycine stimulated to a small extent four strains of Lactobacillus, but inhibited one strain of this
genus.

L-Aspartic acid, L.-methionine, L-isoleucine, and L-leucine generally inhibited acid production.

The Lactobacillus and Streptococcus strains were stimulated by one or more of the amino acids used in
the study, while 7 strains of Lactobacillus, and the Lactococcus and Streptococcus strains tested were
inhibited by one or more of the added amino acids.
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Fig. 1. Effects of various amino acids on the acid production of lactic acid bacteria in skim milk (1)

To an aqueous solution containing 10 mg of each amino acid, 10 ml of skim milk * was added and mixed
thoroughly. This mixture was autoclaved for 20 min at 116-1197C, before 0.2 ml of a precuitured bacterial
strain, which had been precipitated by centrifugation and suspended in a 0.9% NaCl solution, was
inoculated. After incubating, the amount of acid formed was evaluated by titrating with 0.1 N NaOH and is

expressed as the amount (g/100 ml) converted to
ratio (%) of the amount of acid produced in skim

lactic acid. The figures above each bar represents the
milk with an added amino acid to that in straight skim

milk. * The skim milk solution contained 16 g of dried skim milk and 4 g of glucose in 100 ml (pH 6.8).
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Fig. 2. Effects of various amino acids on the acid production of lactic acid bacteria in skim milk (2)

The experimental procedures were the same as those shown in Fig. 1.
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Fig. 3. Effects of various amino acids on the acid production of lactic acid bacteria in skim milk (3)

The experimental procedures were the same as those shown in Fig. 1.
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Fig. 4. Effect of 1-serine on the acid production of
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BRHROBAERORE, HEL BT 201Mfil0d
bHELEREDNRD, BIZTHRIZOWTHRE L.
Lactobacillus 9 Hi ¥k, Lactococcus 2 Fi¥k, Streptococ-
4. B 9] cusl HERIZOWT, 7 3 /R BEEFL 100 ml (250

BAGFLIR L - & M7 3 VB E OB mg iR T, kO EL 7.

(1089) 39

NI | -El ectronic Library Service



Japan soci ety of Home Economics

HARHKFESE Vol 47 No. 11 (1996)

50 Lact. helveticus B-1 ‘

0 l__l—l_—b____—_ J
LB

50t Lact. acidophilus 1.-54

0

50+ Lact. casei subsp. casei L-14

e y—————
T — -

_0p Lact. delbrueckii subsp. bulgaricus B-5b
X 0 — '=| — P e
o
g 50f Lact. paracasei subsp. paracasei IFO-3533
3
éo
?3 50¢ Lact. delbrueckii subsp. bulgaricus IFO-13953
3 0 1 —-—————‘——_J:
g
Ig 501 Lact. caset subsp. casei S-1
£ o 1 [
i~
o 5o Lact. casei YIT-9018
8 I
50
E .
3 50L Lact. paracasei subsp. paracasei S-2
—
50t

Streptococcus salivarius subsp. thermophilus 510

Lactococcus lactis subsp. lactis 527

O‘
01 Lactococcus lactis subsp. cremoris H-61
0 ——

0
Ala Arg Asp Gu Gy His Hyp le Lew Lys Met Phe Pro Ser Thr Trp Tyr Va CySH

Fig. 5. Rate of stimulation or inhibition by smino acids of acid production of lactic
acid bacteria

The ratio (%) of the amount of acid formed in skim milk with an added amino acid to the
amount of acid formed without an added amino acid was calculated. The amounts of acid
produced by each lactic acid bacterium are shown in Figs. 1-3. For Lact. casei subsp. casei S-1
and Lact. casei YIT-9018, the data from Fig. 2 of the previous paper ' were used, and for Str.
salivarius subsp. thermophilus 510, the data shown in Nakashima® were used. [ ], stimulation;

Bl inhibition.
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