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This study was carried out to investigate the components of organic acids and flavour in flour fer-
ment composed of water, flour, seed mash, yeast and lactic acid bacteria. The pH and TTA in the
control (flour ferment without seed mash and lactic bacteria) were 5.6 and 2.5, respectively at 6
hrs after culturing; however, those in flour ferment with seed mash and different lactic acid bac-
teria were 4.63-4.69 and 9.0-9.9, respectively. Organic acid contents were propionic acid 0.09 mg/g,
lactic acid 0.06 mg/g and acetic acid 0.04 mg/g in flour ferment without seed mash, whereas lactic
acid 0.23-0.27 mg/g, propionic acid 0.21 mg/g, and acetic acid 0.06-0.08 mg/g in flour ferment with
seed mash and lactic acid bacteria. Flavour compounds including ethyl capylate, ethyl caproate,
ethyl acetate, ethyl caprate and phenylethyl acetate were detected to be high in flour ferment with
seed mash and different lactic acid bacteria than in the control. This results show that the use of
flour ferment with seed mash and lactic acid bacteria in making bread will enhance bread flavour.
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Table 1. Formula of flour ferments (Unit: g)
Ingredients Control I 11 I v
Flour 400 400 400 400 400
Skim milk powder 30 30 30 30 30
Salt 5 5 5 5 5
Water 570 520 520 520 520
Ammonium sulfate 05 - 0.5 0.5 0.5 0.5
Instant dry yeast 2 2 2 2 2
Seed mash” 0 50 50 50 50
L. brevis (L-62) 0 0 0.2 0 0.1
Lactic acid bacteria
(CHN-22)* 0 0 0 0.2 0.1

VI: Koji, Water and S, cerevisiae

I1: Koji, Water, S. cerevisiae and L. brevis (L.-62)

IIT: Koji, Water, S. cerevisiae and Lactic acid bacteria (CHN-22)

1V: Koji, Water, S. cerevisiae, L. brevis (L-62) and Lactic acid bacteria
(CHN-22)

(CHN-22)*: Leuconostoc cremoris, Streptococcus lactis subsp. lactis,
Streptococcus lactis subsp. diacetylactis, Streptococcus lactis subsp.
cremoris
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Fig. 1. Changes in pH of flour ferment prepared with 5% seed

mash during fermentation at 25°C. [J: Flour ferment with S
cerevisiae, @: Flour ferment with seed mash and S, cerevisiae, O:
Flour ferment with seed mash, S cerevisiae and L. brevis, A: Flour
ferment with seed mash, S. cerevisize and Lactic acid bacteria (CHN-

22%), A: Flour ferment with seed mash, S. cerevisiae, L. brevis and
Lactic acid bacteria (CHN-22), *CHN-22: Leuconosioc cremoris,

Streptococcus  lactis  subsp. lactis, Streptococcus  lactis subsp.
diacetylactis, Streptococcus lactis subsp. cremoris.
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Fig. 2. Changes in TTA of flour ferment prepared with 5% seed
mash during fermentation at 25°C. [J: Flour ferment with S
cerevisivze, @: Flour ferment with seed mash and S cerevisize, O:
Flour ferment with seed mash, S. cerevisize and L. brevis, A: Flour
ferment with seed mash, S. cerevisiae and Lactic acid bacteria (CHN-

22%), A: Flour ferment with seed mash, S. cerevisiae, L. brevis and
Lactic acid bacteria (CHN-22), *CHN-22: Leuconostoc cremoris,
Streptococcus  lactis  subsp.  lactis, Streptococcus  lactis  subsp.
diacetylactis, Streptococcus lactis subsp. cremoris.
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Table 2. Contents of organic acids contained in flour ferments

Table 3. Flavour components in flour ferments fermented for 4 hrs

(Unit: mg/flour ferment g) at 25°C (Unit: % of total)
Organic acids Control I II 1 v Components Control I I
Lactic acid 0.06 0.16 0.23 0.27 0.24 Ethyl acetate 1.74 2.28 5.15
Citric acid 0.02 0.05 0.06 0.08 0.07 Ethanot 70 52.7 51.5
Acetic acid 0.04 0.06 0.10 0.06 0.08 Propanol - 0.41
Propionic acid 0.09 0.21 0.20 0.21 0.20 Ethyl butyrate - 0.54 0.60
Mealic acid 0.02 0.04 0.04 0.03 0.03 Isobuty! alcohol 1.29 1.05 0.91
Succinic acid 0.03 0.04 0.04 0.05 0.04 Isoamyl acetate - 0.50 1.16
Total 0.26 0.56 0.67 0.70 0.66 Isoamyl alcohol 16.3 20.5 18.4
Control: Flour ferment with S. cerevisiae Ethyl caproate 1.86 3.8 476
I: Flour ferment with seed mash and S. cerevisiae n-Hexanol 1.01 B B
1I: Flour ferment with seed mash, S. cerevisiae and L. brevis Ethyl caprylate 3.01 4.75 797
III: Flour ferment with seed mash, S. cerevisiae and Lactic acid bacteria Ethyl caprate - 1.41 224
ggHg'n*% + with seed h s sige. L brevis and Lact Ethyl laurate - 0.33
: m . . L
v ;ﬁrisr(lg?ﬁq _vzv;) seed mash, S. cerevisiae, revis and Lactic Ca pr.1 - ac.ld _ 0.95 025
*CHN-22: Leuconostoc cremoris, Streptococcus lactis subsp. lactis, Lauric acid i 114 }
Streptococcus lactis subsp. diacetylactis, Streptococcus lactis subsp. Acetic acid - - 1.53
cremoris Octanol 0.97 - -
Phenylethy! acetate - 443 -
Caproic acid 0.45 - 0.52
027 mg/g, Z2I24F 021 mg/g, °MIEA 0.06 mg/g, 7AAk Phenylethy! alcohol 3.37 - 431
Others - 5.76 0.37
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Fig. 3. Ethanol contents in flour ferments fermented for 4 hrs at
25°C. Control: Flour ferment with S. cerevisiae, 1: Flour ferment with
seed mash and S. cerevisiae, 1I: Flour ferment with seed mash, S.
cerevisiae and L. brevis, III: Flour ferment with seed mash, S
cerevisiae and Lactic acid bacteria (CHN-22*), IV: Flour ferment with
seed mash, S. cerevisiae, L. brevis and Lactic acid bacteria (CHN-22),
*CHN-22: Leuconostoc cremoris, Streptococcus lactis subsp. lactis,

Streptococcus lactis subsp. diacetylactis, Streptococcus lactis subsp.
cremoris.
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