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Technical Development of Bread using Microorganisms for Taste Improvement

Ryoji Nakagawa and Akira Tanaka

Sour doughs were fermented with starter cultures of facultative, heterofermentative lactic acid bacteria
(FH-LAB) in combination with dry yeast and with or without pentose in order to assimilate lactic acid
bacteria. The sour doughs mainly produced lactic acid in organic acid, and the production of acetic acid
increased with arabinose, which is a kind of the pentose. The ratio of the FH-LAB to dry yeast changed with
the production of acetic acid, meaning that it could regulate the acidity. The sour doughs fermented with the
Lactobacillus pentosus strain had higher acetic acid equivalents than the two Lactobacillus plantarum strains used
in the experiment. The bread baked with a sour dough contained higher amounts of acetic acid and a stronger
acidic taste; they also contained four times as much volume of free amino acids compared to the reference

bread. The results indicate that the FH-LAB have unique fermentation characteristics and can produce sourdough

breads with a high taste quality.

KEY-WORDS : sourdough, lactic acid bacteria, bread, flavor, pentose

F—O—F ¥ U—H FEkE, v, EER RV =X

A4 —Z b EFMN AR S TG SN B R
P —ELIN, ChEHNESY (37— Ly K)
d, BB K > THEBEIN S AHEE, FFICERICKS
PR A H T 5, U —FOREBRIIE <, FiiEhm
IZZF BN IcBIET O 6NB T EN S, ML) DB
EHNEET SE, UL, HEEEHAKHO YT —FEn
SMAEYI O3 EE « RIENTbH, ChoxRy—F—&
LW 7 —fcB LTl shTns Y ™Y,

—J, RMREEDENA — 2 OB RLwHA o
e, B PEEORBALE &I, X OJRRA RN
MEHSNE &R0, 7 —FOEMSERPI %
LOBREEAREINSDHD, 7 —FEHLT
Bz 158 UBLER BT s h e T, L LBshs,
Zh S DEGIIEN T 2 ARk ORI ITIRE L TR D,

AR EDBRK LGS 5 2 EBTEIU,

Z I T, AWETE, d@thNT o FLIR R M O iR
BELTRY F=2EHO YT —FHOBBEITB T,
WPEAN T o R FLIRE OIS 5 4 — X ORI
WAERMT LT, YU —FOMBKERTITE S
TEEMSMITL, ThEaEMWY T -7y FEHSE
Al U7, BPEANT o EBMALRE &3, 7V a—2%
BRI E Ui 3k B Mg 217 - THRZ AL T %
M, Ry b=/ a vEEERFERE LEEI21E
ANT ORISR ETT - TR, BER, =5/ —VEEAEK
THIMRETH D, FURI~T o RBFIRE & &3
%o Lactobacillus plantarum, Lactobacillus paraplantarum,
Lactobacillus pentosus, Lactobacillus casei, Lactobacillus

sakeits EMET 55 0,

FEES R

RS L BEIRITNIC K B /% o JEBRIA) L IZ B9 B BB g



12 Il | RIS & B8 o JEBR )k

ERBRAE

1. B FLERERR DR

Wiy Ly — (AR S, @ENT oRBHEITH 5
Lactobacillus pentosus® 1 ¥ (LI'F, L-PE&W&T), Lactobacillus
plantarum® 2 ¥k (LI'F, L-PL-1, L-PL-2&M&d) %2R
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(1 x10'~1 xX10°CFU/ g), FLERHBEK (2 X10°~
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75, 3 X10'CFU/g® RS54 4 —Z MERML7cBHAITE
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x1 YO-BORRMEICRETRFSAMA—ZMFMEOKE (MM)
wmiE (CFU/g) Y v Ik SRV FLEE AT
110" 0.00=£0.00 1.5340.01 83.89£0.04 8.250.07
310 0.002£0.00 2.96£0.01 72.55+0.11 32.69+0.10
53107 0.000.00 3.9740.02 81.08+0.06 39.64+0.08
1x10° 0.00+0.00 5.2310.01 80.8740.05 35.37+0.06

INERSICRBOKEMZ, 758/ —% (1I0mg/g), FLEEHEK (2 x10°CFU/g),

A4 —Z FEIRMU, 30°C T48R¢HFER%.
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®2 YI-BOBRERECREIABES ISR/ M - PFEMEOZE (mM)

FEEW (CFU/g) F744—2F (CFU/g) Y v I =V FLIk i ik
2x10° 110 0.00+0.00 1.530.01 83.89+0.04 8.25+0.07
2x10° 310 0.00+0.00 2.960.01 72.55+0.11  32.6910.10
2x10° 310 0.00-20.00 2.79+0.02 76.67+0.24  30.580.01
110 310 0.00-£0.00 2.570.01 82.5110.09  26.360.04

INEBNICRBEOKEMZ, TIE /) —Z (I0mg/g), FLEEHEK (2 xX10°~1x10°CFU/g),

3 X10'CFU/ g) &ML, 30°C TABWRFHIFEME.
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£33 BEANTORBREIAKRERICIZY 7 -EOBRESHT (mM)

LI R AR TIE ) —Z U=t/ anspg ALk [0

L-PE 0.00+0.00 3.15+0.03 63.93+0.16 7.560.04
L-PL-1 7R 0.00+0.00 3.42+0.00 55.45+0.10 7.26+0.04
L-PL-2 0.00%0.00 2.81+0.01 67.350.08 5.24740.12
L-PE 0.00+0.00 2.96+0.01 72.55+0.11 32.69+0.10
L-PL-1 whn 0.00%0.00 3.260.01 63.610.03 25.03+0.04
L-PL-2 0.00+0.00 2.90+0.01 75.46+0.06 19.19+0.03
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75K — AR 0.0940.02 3.62+0.03 43.95+0.08 5.0240.00
75K — RN 0.7940.00 2.06%0.01 41.83%0.10 15.69-20.03
avbho—J 4.1410.03 3.00+0.01 0.410.04 4.7740.07
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£5 HI—TULy FOT7I/EERK (g/ g LIREER)
avbta—ib TIE—=ZAMRM T IE =B
Asp 1.6 14.5 24.2
Thr 4.2 13.6 18.4
Ser 4.3 8.6 16.5
Asn 1.3 13.4 29.3
Glu 34.0 57.6 55.8
Gln 0.7 7.7 17.6
Pro 44.0 38.3 32.6
Gly 13.3 30.6 32.9
Ala 21.6 104.5 91.6
Val 71 51.6 56.8
Met 0.0 3.6 20.4
Ile 1.8 25.2 46.4
Leu 3.0 60.8 129.7
Tyr 2.0 34.6 38.1
Phe 1.3 70.3 91.5
Trp 0.0 26.7 24.1
Lys 9.1 40.1 57.0
His 0.0 0.0 2.5
Arg 13.6 59.3 66.0
TOTAL 162.9 661.0 851.3
KOHIWCEKEKGTH2EHET I/ BOREERL T, - .
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WRERT, 778/ —ZRMRBRZL T I A
R LI, SO &R, YU —HEMNS I &2k D EE
BN BN VELENTRETH B Z L ERET 5, F 1,
YU —HRMX TR T S —2WRMXE LTS E
J = ZFMXTT 3/ BRI EN R R SN, EROFFH
MEL B AREMEDER SN SRBERRDI B ELAED
RS B E N 12 BRI AL T H B,

= #

RIA4 4= bEBENT ORBIBRREE X5 —
=&, ESICRKRE LU THPENT o 8RR FLEE
MENTEET I —RERMUEETY 7 —F%
EBLU 7o, fEBLE N ey 7 —FRIEFITFEE 2 A U 2oy,
T I E ) — RIS EEE QA R A s i, F 7,
WPEAN T o R ORI 5 4 — 2 DIk
i zRfid 5 &k, BEROAREMNENLL, &
U —FEOMBR AR TE A I EMNHS M ER 5 T,
ANT ORI ZLE R & U TldLactobacillus pentosus)s g
AEREICEN TN, ThERWYT7—=T Ly K%
BE Lo & A, BBENZ L, &7 3/ BRERO/ U0
DL 6N SO EMS, UG IT R 1% IR I g
WMAERT A VHOBEIEEIEDIGS 2 LRSI NI,

1) Lonner, C., Welander, T., Molin N., Dostalek, M.,
and Nlickstad, E. (1986). The microflora in a sour
dough started spontaneously on typical swedish
rye meal. Food Microbiol., 3, 3-12.

2) Giil H., Ozcelik S., Sagdic O., and Certel M. (2005).
Sourdough bread production with lactobacilli
and S. cerevisiae isolated from sourdoughs. Process
Biochem., 40, 691-697.

3) Paramithiotis, S., Tsiasiotou, S., and Drosinos,
E.H. (2010). Comparative study of spontaneously
fermented sourdoughs originating from two regions
of Greece: Peloponnesus and Thessaly. Eur. Food
Res. Technol., 231, 883-890.

4) Choi, H., Kim, Y.W., Hwang, 1., Kim, J., and Yoon, S.
(2012). Evaluation of Leuconostoc citreum HO12 and
Weissella koreensis HO20 isolated from kimchi as a
starter culture for whole wheat sourdough. Food
Chem., 134, 2208-2216.

5) TRIUES, HHEE NEGESCHE, RE & (2004).
N UHOBLETTE. FETHEATT689, T 8 H.
6) HHE WFSERE, KHE, REEHEC, TPAESEE

G RN, FREHIAL (2005). FLEBM A UL 7o F %
FEOFES L. FEFH4402633%, 11H 6 H.
7) Nakata, H., Hasegawa, H., Sakurai, H., and



ALHEENL AR A IR Ban il LA &~ 7 — PHFeEd No.13 2018 15

Tamura, M. (2010). Distinctive flavor and strong
antifungal activity in a sourdough bread made
using unique Lactic acid bacteria obtained from
a sugar factory, Journal of the Japanese Society for Food
Science and Technology (Nippon Shokuhin Kagaku
Kogaku Kaishi), 57, 85-90 (fhHELEH, E&)IFFH,
HURME, HAHEE. SO TN o 08 U 7o LRE
RO T =T Ly FOIBR &R EPERE, HA
b LEaRE).

8) Axelsson, L. (2004). Acid lactic bacteria: classification

9)

and physiology, In “Lactic Acid Bacteria: Microbiological
and Functional Aspects.” ed. By Salminen S,
Wright A. V., Ouwehand A., Marcel Dekker Inc,
New York, pp. 1-66.

Torriani, S., Felis, G.E., and Dellaglio, F. (2001).
Differentiation of Lactobacillus plantarum, L. pentosus,
and L. paraplantarum by recA gene sequence analysis
and multiplex PCR assay with recA gene-derived
primers. Appl. Environ. Microbiol., 67, 3450-3454.



