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Abstract

Starter cultures were developed for the extension of the shelf life of bread. Lactobacillus plantarum and Bifidobacterium longum
were selected as the mixed culture with Propionibacterium freudenreichii. P. freudenreichii with B. longum and L. plantarum produced
2.261% and 1.715% total acid, and pH value of cultured solutions was near 3.95. Propionic acid was produced 14~16 mg /m] by
P. freudenreichii with L. plantarum and B. longum during 17 days, which was more than that of L. brevis. The pH values of the
bread were 4,83 and 4.89 in respect to B. longum and L. plantarum when the fermented products were used to make the bread.
Mold was not found for 10 days of storage of the bread at room temperature when the fermented products of B. longum were
used for making bread. 37°C, pH 6.0 and the lowest agitation were optimum conditions for the production of propionic acid in

the scaled up fermentation.
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Lactic acid(%) = LiF_?OQ@“ % 100

F ;0.1 N NaOH factor

a ; ml of 0.1 N NaOH

s ; weight (volume) of sample
(0.009g lactic acid /1ml 0.1 N NaOH)
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Pump ; Waters model 600E

Waters R401 differential refracto-
meter

Column ; Aminex ion exclusion HPX-87H

Mobile phase ; 0.005 M H.SO,

Standard solution ; lactic acid, acetic acid, pro-
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pionic acid solutions (10mg /ml)
Flow rate ; 0.6ml /min
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Table 1. Raw material content of bread

Ingredients Amount
Wheat flour 330 g
Sugar 15 g
Defatted milk 20g
Shortening 10g
Yeast 4g
Fermented product 50 ml
Water 210 mt
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Table 2. pH and acidity of various cultured solutions
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Fig. 1. HPLC chromatograms of acids produced
by mixed cultures. 1 : Lactic acid, 2 : Acetic acid,
3 : Propionic acid.
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Control B. longum + L. plantarum + L. brevis +
P. freudenreichii P. freudenreichii P. freudenreichii
pH 6.00 3.95 3.96 4,49
Total acid (% lactic acid) 0.225 1.715 1.301

2.261
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Fig. 2. Production of various acids by the mix-
ed culture with Lactobacillus plantarum and
Propionibacterium freudenreichii. — O — Lactic
acid —[]— Acetic acid — & — Propionic acid.
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Fig. 3. Production of various acids by the mix-
ed culture with Lactobacillus brevis and Propio-
nibacterium freudenreichii. — O — Lactic acid
—[]— Acetic acid — & — Propionic acid.
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Fig. 4. Production of various acids by the mix-
ed culture with Bifidus longum and Propionibac-
terium freudenreichii. — O — Lactic acid —[]—
Acetic acid —2A — Propionic acid.

Fig. 5. Observation of molds produced during
the storage for 10days at room temperature in the
bread with and without fermented products.
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Fig. 6. Production of various acids by the mix-
ed culture of Lactobacillus plantarum and Pro-
pionibacterium freudenreichii in the scaled up fer-
mentation. — O — Lactic acid —[]— Acetic acid
— A — Propionic acid.
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Fig. 7. Production of various acids by the mix-
ed culture of Bifidus longum and Propionibacte-
rium freudenreichii in the scaled up fermentation.
—(O— Lactic acid —[]— Acetic acid —A — Propi-
onic acid.
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