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Abstract

The twenty strains of Lactobacillus genus were tested for the optimal sponge fermentation of soda cracker.
The six strains such as L. brevis, L. delbrueckii, L. fermentum, L. leichmanii, L. plantarum and L. san-
francisco were selected because these strains did not smell off-flavor and showed the high value of TTA
(total titrable acidity) after the fermentation. The selected strains consisted of the five strains of L. brevis, L.
delbrueckii, L. fermentum, L. leichmanii and L. plantarum that mainly inhabited soda cracker and L. san-
francisco that existed in San Francisco bread. The lactic acid bacteria were inoculated to the medium con-
taining 10% wheat flour and then pH, TTA, acetic acid and lactic acid were measured during the sponge fer-
mentation. The four strains of L. brevis, L. delbrueckii, L. fermentum and L. plantarum were used for the mix-
ed lactic acid bacteria of sponge fermentation because the TTAs of L. brevis, L. fermentum and L. plantarum
were higher than those of other lactic acid bacteria and L. delbrueckii rapidly produced organic acids and a
large amount of acetic acid. Among the combination of L. brevis, L. fermentum, L. delbrueckii and L. plan-
tarum, the mixed lactic acid bacteria of L. brevis, L. fermentum and L. plantarum showed the highest TTA,
the lowest pH and the largest amount of acetic acid. Therefore, the mixed lactic acid bacteria of L. brevis, L.
fermentum and L. plantarum were used for optimal sponge fermentation of soda cracker.
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Fig. 1. The changes of pH during sponge fermentation
by lactic acid bacteria. ¢—#: control, @—@: L. brevis,
A—A: L delbrueckii, B—MWM: L. fermentum, O—O: L.
leichmanii, O—: L. plantarum, AN—/\: L. sanfrancisco.
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Fig. 2. The changes of TTA during sponge fer-
mentation by lactic acid bacteria. ¢—#: control, @—@:
L. brevis, A—A: L. delbrueckii, W—W: L. fermentum,
O—C: L. leichmanii, (—): L. plantarum, AN—/\: L. san-
francisco.
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Fig. 3. The changes of acetic and during sponge fer-
mentation by lactic acid bacteria. ¢—@: control, ®—@:
L. brevis, &—A: L. delbrueckii, M—M: L. fermentum,
O—0O: L. leichmanii, (1: L. plantarum, N—/\: L. san-
francisco.
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Fig. 4. The changes of lactic acid during sponge fer-
mentation by lactic acid bacteria. ¢—@: control, @—@:
L. brevis, A—A: L. delbrueckii, B—W: L. fermentum,
O—O: L. leichmanii, (—(: L. plantarum, /N—/\: L. san-
francisco.

AA = gt

ojAre] AshZREe| L. brevis, L. fermentum3} L.
plantarum®] ~ZX WEE pH7} Wo] 71A st %z—l
A7) ko) Z7Vabed AL L. delbrueckii®] 73-%
7|4ke) whe) WA= F F7)4ke]l acetic acid?} H].n_
A ule] WA E]o] o] 4FFTF EJJdFo 2o 4}
£3tdeh

SR ARFO| OHAH
FIlete| vist
HEH avtaAA Az 2Ex] HEe FdF
o] ol ofz] 7}x] Akl oo doftu® Eht
T ARA AR 7] dEel AR 45 L
brevis(B), L. delbrueckii(D) L. fermentum(F), L.
plantarum(PH 55 oe] 7R 2 233 34+
£ 10%2] ‘“—37}»1—%‘?%“ HEst] A ~EA] URE
AlgEtedct. 2742 AHARES x3sle] BD, BF, BP,
DF, DP, FPE A-43le] A7) iE g 34 5o
M HAEE A8 A Re) A7) HEH T
254} 2718 39 BFe} BPY almelsich

AEXUEA|l pH, SHFUE,

e}, o] ZASellm o] MO T AT MHEE
Z§}H3}x) e¥gkr}. =3 BDFP 4755 Sl HZ3)

of Wra gk A g azte] dojx A44-3 5 gleint.
8|83 B, D, F, P 47kx] #FE 371%] &3 24
#° 2 BDF, BFP, DFPE Ad-S 483} 3717

EF TS0 2EEL ¥ HEAIZY Al u:}e,}
A pHS) 734 4 2AH AT Z7) oFA)S Belw

1 1
0 5 10 15 20 25

Time (h)

Fig. 5. The changes of pH during sponge fermentation
by lactic acid bacteria, L. brevis (B), L. delbrueckii (D), L
fermentum (F), L. plantarum (P). —&: control, —@:
BFP, O—: DFP, [—{1J: DBP.
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Fig. 6. The changes of TTA during sponge fermenta-

tion by lactic acid bacteria, L. brevis (B), L. delbrueckii

D), L. fermentum (F), L. plantarum (P). ¥—4: control,
®—@: BFP, O—O: DFP, [—{1: DBP.
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Fig. 7. The changes of acetic acid during sponge fer-
mentation by lactic acid bacteria, L. brevis (B), L. del-

brueckii (D), L. fermentum (F), L. plantarum (P). &—4:
control, ®—@: BFP, O—O: DFP, [ —{1: DBP.
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Fig. 8. The changes of lactic acid during sponge fer-
mentation by lactic acid bacteria, L. brevis (B), L. del-
brueckii (D), L. fermentum (F), L. plantarum (P). —&:
control, ®—®: BFP, O—O: DFP, [(1—{1: DBP.
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