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Abstract: [Objective] The research on the synergistic use of lactic acid bacteria and yeast in sourdough is
beneficial for meeting the industrial production demand of fermentation agents for baking food. [Method] This
study investigated the acid tolerance, acid production, enzyme production, gas production, and alcohol production
abilities of various strains during the fermentation process by measuring the microbial count, pH, stretching area,

elongation, hardness, viscosity, storage modulus (G'), loss modulus (G"), etc. of bread dough. The effects of
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different fermentation agents on the total titratable acidity (TTA), stretching characteristics, texture characteristics,
and rheological properties of bread dough were investigated. [Result] Lacticaseibacillus paracasei 1.G0260,
Lactiplantibacillus plantarum 1LG1034, Lactococcus lactis LG0827, as well as Saccharomyces cerevisiae 12808 and
S. cerevisiae J2815, maintained good acid production rates and abilities throughout the fermentation process.
Especially, L. paracasei 1LG0260, Kluyveromyces marxianus J2828, and L. lactis LG0827 exhibited the highest phytase
enzyme activity (23.21 mU/mL), amylase enzyme activity (0.82 U/mL), and protease enzyme activity (2.51 U/mL),
respectively. In addition, the fermentation agent MY2L1 prepared by co-culture fermentation of S. cerevisiae
J2808 and L. paracasei LG0260 effectively improved the stretching area and elongation of bread dough, with the
highest values of 242 c¢cm® and 181 mm, respectively. [Conclusion] Liquid strains have greater impacts on the
hardness and viscosity of sourdough than commercial Angel yeast. The mixed fermentation with liquid strains

enhances the fluid properties of the dough. This study can provide technical reference for mining type II

sourdough fermentation agents and improving sourdough quality.

Keywords: sourdough; lactic acid bacterium; yeast; fermentation characteristic; metabolism characteristic
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Fig. 1 Growth curves of lactic acid bacteria and yeast
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Fig.2 Acid production rate curves of different strains of lactic acid bacteria and yeast
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25 ABRBEMEEESESMEINER

Ml £ FE R TR bk 43 U6 B A1 il ) 3 PR 0 T
T B ) R BB 4 PRI B R 6 PR FL IR T 7R A
5] 2% A1 T 15 7% 24 h B (1) A8 R I  o- 0 ¥ I B 1 B 119
it 375 A 0 L 5 Cad~(e) o 10 ¥R T S AN [ 1
A R T T 5 M, LR % 2R S 45 1 T FLIRR B I A TR T
Bl 3 M (14.12~23.21 mU/mL) & T B £F 5 (7.47~
10.95 mU/mL) . H o & F & 7L & #F B LG0260 A1
FLER FLBK B LG0827 £ 7% 24 h 1) 18 IR B By 1% 1 I
> 48 A 23.21 mU/mL A1 22.07 mU/mL, 5 H At &
FRAH EE 2 5 B 25 (P<0.05) o AN [A) B BF B 43 W4 1 8
TR g B M 2 AR B3 (P>0.05) . BREREY,
LG R T T A 905 110 T b ot TR T v A R R A
RIFFZEAMER> . MR, BB 1 o-3E ¥ B B S
P (0.73~0.82 U/mL) i T FL. R 14 (0.56~0.60 U/mL) , H.
7 5t 0 3 (P<0.05) , 31X Ui B % BF B 2 5 K il I Fr
MIRe Bk T AR . Hob, D5 8 o S 4R R
12828 73 Wb o-E M1 15 I V55 1P St 1y - VE KD TG G 9 R
I = 1 FLER B N FLIER FLEK B LG0827, X K B AN [H]
WK E R K Re TR AR EZE R, 28RS
Amapu P96 T FL B B U B B RS 1 (0.38~

1.10 U/mL) 1) B 58 45 AR L. [ B, 70 R 7L 3K B4
LGO0827 1) £ [ B B v 1% &% =y (2.51 U/mL) , &l T
% FL B KT B LG0260 K 4 FL K AT B LG 1034 [ &
1 I VS 1R IR s HL S H A B R A L 22 SR B (P<
0.05). &5 R WY, A [F) B ik 2 W 1) AR 3 Il il O
ZRIRK
26 EEEESPHMEIHE pHMTTAT K

7 4G 0 P B TR B T R LR T 3k R I o & (T
AL TH A A AR B s pH AT TTA A8 4k W3R 2. K %
gE SR E E AR P % RE 72808 A A 4 F.HE AT A
LG 1034 H: [5] & B il % (1) DM Y L2 H FLIR B 50 =
KX F]7.5x10° CFU/mL, H. % HAth i [ % 7 B 3 (P<
0.05), B4 & 1 $0N 1.9x10" CFU/mL. DAQ % £
BB £, 15 F 2.1x10° CFU/mL, H.%¢ H At ifi 4] 2
S 3 3 (P<0.05) o [A) B, 5 JHAth 9% 2 10 [ AH LG
FH 7 L T ) 2 B B ) 2% 9 T 1] 1) TTA fAIK
TR R THD A1 B PP A% B T A ) pH S A 3.93~
4.07. ZREXY,ARE S5 K2 M H H TTA 1)
B ECRUR o A VAR R T A B PR o R T R
DLB [ B B B 8 $0(2.7x10" CFUmL) % % . 5
fiy T A1 AH B, DM Y L2 B A & % 1) pH A &% = ) TTA



Vol. 44 No. 8 MRS ARABRENESRLETNMNFERNEALENEACEESR RN
30 09, 301
—~ a ~08l= b b i
— = C ~
g25- % L | S T,c_zs- b ik
g 20l be bc ab ) g 06l de ¢ de ef de d Sa0b b
e C = _\H
H vz 0.5 =
Yo 15+ de ;g:%‘ 04 E 1.5k c
2 1ofe § . Z 03 =10 cd cde
il R = " de def
= 1 02 % 05|
= & 0.1H a "I" ﬂ r%
O%Hs%buf»qu\ S e e e S O WX O A 0%%’5%b6f\,b~°a'\
&P S FE LD O A IR SRR PSS FFES
VR GRS SRR\ VR VAR VS NN SN VR VERUER IS RN RN NN
N8N \\)0\)@\)0\9\)0\)@ NONYN \\/@\)@\9\)@\/@\9 NONN \\/0\)@\)0\)@\/0\9
 FERE R CEPNEESSE TS B R 5 B
HRRABAGIT 1 22 752, 3(P<0.05). o- R MG 1 22 57 2.3 (P<0.05). R FIRGRLIS Y22 5742 2 (P<0.05).
(a) TR 5T (b) o-VE BB HGE 1 (c) & FImERE &

B5 ~F LB W Ao BE AT AL BR B o0 0 B LR G B BR S MR TR 0L

Fig. 5 Activities of phytase, alpha-amylase, and protease produced by different strains of lactic acid bacteria and yeast
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Table 2 Changes in lactic acid bacterial count, yeast count,

pH, and TTA in dough

FLIR T B 7 4/
G pH
(CFU/mL) (CFU/mL)

TTA/mL

DCKO — — 6.20+0.03*  0.90+0.10°

DAQ — 2.1x10%+2.1x107*  5.55+0.05° 2.73+0.25°
DMYL1 3.4x10°+8.5x107° 8.5x10°:1.1x10°° 4.07+0.04° 6.08+0.14°
DMYL2 7.5x10%+7.1x107*  1.9x107£1.4x10°® 3.93£0.03° 7.92+0.38"
DMYL3 6.1x10°+7.8x10"*  1.6x10"£7.1x10°" 4.03£0.05° 6.58+0.14°

DLB 6.3x10°44.2x107*  2.7x10™+1.4x10°°  4.36+0.04° 5.43+0.21¢

WA /NG FREROR [F) B 2 8] 25 57 2 3 (P<0.05) s “—" KRR K
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T 5 A AR KRR R A R AR T 5
B 1 S R S R [ U A N N i o G .8
B BB B RN 34T (60~120 min) ,
A3 41T A B Al B DR 3E B i (P<0.05) , A
DLB (¥ fi7 it b 8 e K. ek, A 60~120 min, &
21 T [ 0 A 389 9k /0 (P<0.05) , i B B 5 K T
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0 THT [ AH B, % 8% 60~120 min [ 2] 5 2 {4 13 38 W
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Table 3 Effects of sourdough fermentation agents on the

stretching characteristics of dough

PRI AR/ R KL P

21 51 N A L
! F/em? mm J1/BU *

DCKO 21243 108+8° 2348+158" 21.85+0.07°
DAQ 60 min 203+7° 1616 999+1° 6.30+0.14%
DAQ 120 min 237£9"  150+4%  1322+28%  8.85+0.07°
DMYLI1 60 min  242+1°® 18146  1091+13%  6.15+0.07%"
DMYLI1 120 min  254+5° 147+13% 1397453  9.55+0.49%
DMYL2 60 min  227+2%¢  175+4®  1016+36° 5.95+0.21%
DMYL2 120 min  246£3®  161£6* 125679  7.85+0.78°
DMYL3 60 min  198+6° 152+1°0 1 043+25° 6.85+0.21"
DMYL3 120 min  233+7*°  145+8%  1369+100* 10.2+0.28°
DLB 60 min 208+23%  151x2% 807+4" 5.50+0.14"
DLB 120 min 24244 155+£2°  1461£110°  11.1+0.14°

A FVNG TR R A A1) 2 ] 22 5 R (P<0.05) .

) K FE M . 5 DCKO AR L, &k 9% s T T [ 1)
s A0 286 1 3 R AR AN TRV R B BRI, HL 22 7 1B 38 (<
0.05) . 5 H fih T B AH b, DAQ o T J&F A1 2 1 A
KL HN176.1 g R 138.7. [FAIE, AT A IR & B 9%
R0 A T b R 5 S o A el o) & 4D T B T 4] 2 T £
{1 ARG 1t 22 7 AN 235 (P>0.05) .

A THD A AT o ko T I T 4] R R RN G 1 ) B v
ERERTHHZHERBELY. DMYLIANRMES
DCKO # AN 2 (P>0.05) , HAb i A N B 1 5
DCKO A Ft 35 &2 3% 38 i (P<0.05) .« PN 58 14 72 JE Bk
FETEAS BT 5 1N 3045 & 1 RN, BB IR R
i el [ oy A e S N RS (S
35 B T = B 9 N N P & S = e, O e
F07 L H T RS % B 2808 4 i AN I T % L
% AF B LG0260. 18 4 F. # AT B LG1034 il 2% 1)
DMYL1 M DMYL2 i) A A% 5379 9 0.850 #10.861,
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55 R % B () T A EG , DAQ A1 DLB 4 [1] 5 44 23 )
BN T 16.76% A1 17.77% 5 W& BR 1 21 & A K
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Table 4 Texture characteristics of bread dough in different groups

415 1 )% /g Fhibk PR Jie I 53
DCKO  214.4+17.3* 186.2+£142° 0.753£0.040° 164.2+154" 0.197+0.018"
DAQ  176.1+14.4° 138.7+7.7°  0.840+0.027" 150.4+14.7" 0.230+0.015"
DMYLI 140.4£10.9° 109.1£16.4° 0.850+0.014" 119.3+9.2 0.186:0.010"
DMYL2 126.5+12.8° 106.7£5.4° 0.861£0.031* 109.1+14.8" 0.194+0.008"
DMYL3 132.0+£10.6° 117.4+11.8" 0.783+0.041" 103.3+8.4°  0.179+0.008"
DLB  147.2£16.8° 123.7£6.2™ 0.849+0.042" 138.9+2.9% 0.232+0.014

A FNG T EROR R 81 2 ) 22 57 B 3 (P<0.05) .
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Fig. 6 G', G", and tan J of sourdough
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