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Optimized Combination of Saccharomyces cerevisiae and Pediococcus pentosaceus as Starter Culture for

Chuantou Steamed Bread

LI Saijie', YANG Baowei', ZHANG Jianxin"*, YU Huahang', HAN Zhaoyu', HUANG Chen', TANG Feilong’>, HUI Yanbin®
(1. College of Food Science and Engineering, Northwest A&F University, Yangling 712100, China;
2. Office for “Chuantou” Steamed Bread Industrial Development of Pucheng County, Pucheng 715500, China)

Abstract: In an effort to understand the effect of co-fermentation with Saccharomyces cerevisiae and Pediococcus
pentosaceus at different ratios on the quality characteristics of Pucheng Chuantou steamed bread and hence obtain the
optimal ratio, 5 steamed bread samples were made with combined starter cultures of Saccharomyces cerevisiae and
Pediococcus pentosaceus at ratios of 10:1, 1.5:1, 1:1, 1:1.5, and 1:10, and their pH, texture and aroma were evaluated
and compared with those of the sample made by the successor of intangible cultural heritage. The results showed that pH
increased firstly and then decreased with increasing proportion of Pediococcus pentosaceus, reaching a minimum at a ratio
of 1:1. The texture was evaluated by principal component analysis, and the overall sensory scores were established. It was
found that better texture characteristics were obtained at ratios of Saccharomyces cerevisiae and Pediococcus pentosaceus
of 1:10 and 1:1. The five steamed bread samples were diverse in flavor, and the highest number (15) of volatile aroma
substances was detected from each of the steamed bread samples made with 1:1 and 1:10 mixtures of Saccharomyces
cerevisiae and Pediococcus pentosaceus, with the former containing higher contents of ketones, alcohols, esters and acids.
Overall, Chuantou steamed bread made with 1:1 mixture of Saccharomyces cerevisiae and Pediococcus pentosaceus was the
best in terms of sensory evaluation, pH, texture and flavor.
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Table1 Formulations and starter cultures for Chuantou steamed bread
B ———— O BRI
Ay TEERE  REREE  mh K W WRe ki
FiEfiEe  ERMER g Bl GEE) B Bl
10:1 0227 00227 100 45 140 233 100
1.5:1 0.15 0.1 100 45 130 216.6 93
1:1 0.125 0.125 100 45 140 233 100
1:15 0.1 0.15 100 45 140 233 100
1:10 0.0227 0227 100 45 130 2066 93
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Table2  Criteria for sensory evaluation of Chuantou steamed bread
BUH s W b
b 20 FEEAMEAEL 70~ 1740937y, LEAEAE LTS

Z AN NS A 0.2401 4
P 15 REOGH, WFR, $EV: 121~15%); % 91~127);
FIHRE, AR, TORAKR: 1~9 5
¥ . ~ . A —~ .
@ 10 F RA mﬁ‘lﬁgfoﬁgg*" 6.1~8 43
WP ALN #9257 12.1~15 4%
g 9.1~12 4y SALKIAE: 1~9 4
W FIRIESEEEL . ASh: 16.1~20 43
B 20 o D06 s SR, B, 1124
- F. REEF: 12.0~15 %8 |hak: 9.1~12 %,
A0 AIIT, BA: 19 4
S 5 HEFW., LREMW: 4.1~5%; J&%. 3.1~4 4,
Bk 1~3 4>
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K FISPSS 18.0F1Excel 20035347 Hd AbFE 5 45114047
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Fig.1  Effect of starter culture combinations on pH of steamed bread
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Table3 TPA parameters of different Chuantou steamed breads

Lo BERNESIE XE BN awm pomme LBE X XS
o FKERE L fL/g (ges) K KRR /g 'Iéi/mJT [el 53 44

1 10:1 49959 3222 0.89 072 36181 320.11 038
2 1.5:1 33T 15T 097 074 27585 26622 041
3 1:1 399.08 1165 091 076 30319 27590 041
4 1115 47214 1671 091 073 34587 31245 039
5 1:10 42613 678 091 076 32224 29194 042
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(R4, HEMNGHANE R, LR HHERE,
T H AT RER 2 e e rhm ovk /3 IE# 45 i . Rk, KA
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4 BLERHEIRRAH S ERE
Correlation matrix of texture properties of
Chuantou steamed bread

BIH  XEE R XGHEE XERME XA X X R S
X B 1.000  —0.672 —0.789 —0.688 0989 0996 —0.825
XFM —0672  1.000 0313 0890 —0.579 —0.616 0.904
Xt —0.789 0313 1.000  0.147  —0.861 —0.773  0.461
XFEME —0.688 0890  0.147  1.000 —0.576 —0.669 0.919
XM 0989 —0.579 —0.861 —0.576 1.000  0.988 —0.750
XJHEPE 0996 —0.616 —0.773 —0.669 0988  1.000 —0.792
X —0.825 0904 0461 0919 —0.750 —0.792  1.000

Table 4

4 HISPSS 18.0% (%) 3 s B 1EAT F By 0 Hr, 15
BIFASHERERIRIEE S H DTk, WRS. EB1ERG BIFFIE
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Table 5 Eigenvalues, contribution and cumulative contribution rates
of principal components
HIRRHERH SRHCFREA
LN HE BINE gn. FE O RE

TURRI%  TURRI% TURE%  TUREI%
A 5.403 77.181 77.181 5403 77181 77.181
7, 1313 18.763 95.944 1313 18.763 95.944
A 0.226 3230 99.174
Z 0.058 0.826 100.000
Zo o 2.044X107"° 2.920X107"°  100.000
Z, 35651077 5.093X107'°  100.000
7, —2.681X107°—3.830X 107" 100.000
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Table 6 Principal component loading matrix

TEOXME XM X XERME XN X Xl E
z,  —0976 0808 0708 0801  —0941 —0957  0.923
Z 0188 049 —0.659 0579 0327 0218 0328

PR 32 R A3 2 T BRI 745 7 R BUERE, AT LIS 21
2N ERIT S ERT MR R M A RIS

Z,=—0.181X,40.150X,+0.131X,+0.148X,—
0.174X,—0.177X,+0.171X,

Z,=0.143X,+0.378X,—0.502.X,+0.441.X,+0.249X,+
0.166X,+0.249X,

WZ,\ 2,5 H 07 72 DUHRER L R R S SR R R R P )
ZEO VPN BTNZ: Z=0.804Z,+0.196Z,, iR4EILL A S
13 AN R S ABERE i 1) = 139, LR T ARG L IR
FER SR B R D IRT NS5 >35>25>45>14%, {HS
S 53SFEMIE S ZEAK, BIER P RE 5 0 Bk
PR L1 10T LI, A5 SKAR IR TR AR R 34T

T AABSBERGRHERSRS

Table7 Principal component scores of different Chuantou
steamed breads
o T
e 1 2 3 4 5
Z, —141549 095997 0.62692  —0.66325  0.491 85
Z, —0.36156 —1.45408 053573 0.070 37 1.209 53
Z  —120892 04868 0.609 0 —0.5195 0.6325
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SLAES SN T, 0 H11533.76%M141.81%; 35 HE M X
BRI A2 B AR N E 136.58%, AREIL T A% Sk 1 R 1Y
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THRR T R 13- TURUT ORI 0 S TR A Y
[ R S 2, Ay R B VAT R ) — Fh R
Jis MEREEA RS B RIARE A, R VER A A
AR A AR, WA SBIMR A EER



XY TR

E6mill=

2017, Vol.38, No.24 57

A AR RS PN 7, R 8 AR AR
KLY B SACR R B A IR IO A R B IR AR
K1 OR o 401 -

R8 ARBLBERMTBEURITER
Table8 Volatile aroma compounds of different Chuantou

steamed breads
x5 4%
N e
2- AR B 2355 364 472 140 229 13.99
KB 1565 291 302 217 995 1316
ey 3066 352 235 099 — —
4 4033 431 — 245 = -
B% TS A R 31.95 — — - M -
B 29.86 — — 401 — —
e WAV sl 29.00 — — — — 2156
2,7- R 32.30 - 259 = - -
3-HUEG6-FNAERE 3124 — — — — 1008
L 3791 0.84 — 2353 2113 —
43 27.33 — 285 — - -
AHR 30.10 — o —
Eik WE R 3422 — — 441 475 —
TR 34.16 — — — — 1.09
W 31.09 — 224 — — —
AR 4013 094  — — — —
AAEZHFRT 36.03 — 1428 338 271 —
A R 47.69 — 1419 553 — 191
AR T F 36.03 — — 37— 563
FR-26-— il 2421 - - - 162 —
FR24-Z A mE 2442 — — - 2002 -
[ 2-2HECR L 29.72 — — 259 — 909
A5 21.04 — — — 184 335
HE O-+—NED 24.66 - 59— — —
WrEE o-FHE 24.66 — — — 3 =
=N 30.03 134 — — — —
WEEFHE IR 2934 239 — — — —
437 2639 — — — — 144
LR 2723 —  — 130 23 560
e H=h i 3057 41l — — - -
T-Eff-2.4- 297 7121 — - — —
TR 24.65 — — — — 194
_— A 19.34 — 1009 209 136 @ —
TR 15.45 — 29— 308 167
2- A 2- Bl 3077 416 — — — —
2- R 08  — 931 - = 3%

HfE 13- TRTHEE 2084 2272 2607 3374 1094 597
)\ e 2 ek 2985 908  — — — —

e — Rk

XEESE . BRI BRI, BHSEAIEESRS KR RBRY ot
BEAT E R 3T, SR ER2FR . BB 59.7%,
B2FE R 1529.1%, RIS AN PO IE LE (0 5 Sk A5
fh AR 22 5 1 B BLE IR . Bk, WRIE. BRI

S L AFEPEDFRBEAR, AR A

RS, FR2S ARG, AR T HCRIEEGR &S, KB
SrBERY)FURE LUK, B WM AR, B )53
HIBRAL, — R ANRSERY RIS, BAREE
TG AR, BRI A AR Rk AR T BoR DT
BRo gt NG S R A AR A, R
CBEEATEMOBORFEALS, I HAR S E —F &R
B, AR AT A BRI SRR e T
TR BARE R E AR, &R KR B A R
AL, CRRCERBATESN, S ESN AR
ANHIE B # e &S, SRR EGhERY; CRAS
BERRA W, YRR vl i M b e AR RO

ZEA LR, 3SR EYREEE, B2,
B, PRRFNER 24 Y AN & B s, 35
i AR W pHAR 14 15 A AILIR % 2B TR Ak IO A e 288 % oAt
57 s AR FSR S

3 107 o
o054 e
2 . ik
0.0 o
g [TES
,].H*O.S-
o o
®_ 104
T T T T
—1.0 —0.5 0.0 0.5 1.0

FLERT (59.7%)
2 RREBLER R DA F YRR 0
Fig.2  Principal component analysis of aroma compound classes of

different Chuantou steamed breads

2.4 TP BRVE A IRE e BRTE A [ BC BN 5K PR R
oy B

R ARBLERGOEEEN
Table9 Sensory characteristics of different Chuantou steamed breads

g B A @ & s BT A% B

1 15.87 1243  8.13 12.13  17.03 13.23 4.07 82.89
2 15.87 1253 8.07 12.20 17.53 13.50 4.17 83.87
3 1695 12.83 827 1237 18.03 1330 430 86.05
4 16.97 1277 7.93 1233 18.03 12.83 4.10 84.96
5 16.37 1327 820 12.17 1747 1403 4.17 85.68
1.0 1 N

S 0 BT | ofuig

5054 s UK

\CSE 0.0 b

= HTIE

S os- Lk

q

fp& o 1'0- T T T T

—1.0 —0.5 0.0 0.5 1.0

WIERIY (49.29%)
B3 AR B R R PR RS AT
Fig.3  Principal component analysis of sensory characteristics of

different Chuantou steamed breads
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Table 10  Quality characteristics of different Chuantou steamed breads
Bkt P4 e T
ik CCR 1 2 3 T 5 R g
pHfE 443 596 584 528 554 583 35

MR 4817 499.59 37337 399.08 472.14 426.13
wHy BEME 30600 36181 27585 303.09 34587 32224 12,
R W 28061 32001 26622 2759 31245 29194 5.5
WEME 032 038 041 041 039 042

B 107 1138 000 130 223 7.04
pk B 1307 4704 1269 885 1468 5878 IERER
MR R 1433 374 3376 1526 4181 19.99
B 3949 178 510 3658 2588 1.09

Rk 443 407 417 430 410 417

g BF 8N 813 807 82 793 8w

e g

fIE #7 1339 1323 1350 1330 1283 1403
WML 1285 1243 1253 1283 1277 1327

T CCROGARMII SIS e AR 1 B A S 0 5

K5 O g Sk R il 5 AR T S A 38 7 A R ON A A A
M L NCCREERLD M B BRI SR bR CER 20 #7
MIoQE bR ) AT HEEL, HHR10WT R, 351 L IRAE I
MIpHAE . WURMIST . E PFH 5548 5 CCRAE B 4%
5 Ptk URFE i 5 CCRIGFE S AE IR bR T T LAY, HLeh
SRASGEMHERAFIT S F At P MR e BIIECCR, - A g2
I T oA A Ik 5 A IR 18] L RIS 8] IR K B A DR R A
RAEBRIE B o

ks

3 9 ®

T SR B B PRV K T A, PSR AE A,
TR, BEWESE, HAAGRGHIE T ZHF ki
BARM B AT o K Sk AR A% Gt L 2SR b1 8% 1 14
BEAT R, REER T RORAC, 2T R,
PASEIARAEAG . T A A 7= o SRt i) 22 1R Bk 0 5 b A i
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