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EIFEMTE CGM4 E 8 A BEXHELRE mB R XK R R0

XIBRBR L, 2D L, fhoRse t, skEE2, 2 F!
(1. RERHE KRS mARE S TSR, K 300457; 2. PG kK24 drklaeaRe, KJR 030006)

1 E: dBRMEYIMATE (Lactiplantibacillus plantarum ) GM4 =878 84 ( Saccharomyces cerevisiae ), #47%H#
A S HARE BRI ARk, KA S HARK BT ke Rvh. SR E: ZHAMIKATH GM4 S8 KB, 15549 pH
Metlk, “TEARE (TTA) ¥R, WEARFE K, AIERIFRMFRL. KA ST M2 A8 €357
% (GC-MS) 247, % AMABIG k& MM ES Bk, v 20 MRAMR, EHPEEE. BE. BEY
RAER ., FonH, HMAIHATE GM4 BB B B R L 8%, 1 ke, Rekfea BEAE, RTHFHEZ.
AFRF R A RT3 o0 R % @ AR K K B Ao dfe 2 Tk b A = 5 ) R ZE AR AE A R 3%,

X EYAMETE GM4; EEEEE WWEE; Bl KRB eI

HhESES: TS213.2 SERFRSRS: A

Effects of Lactiplantibacillus plantarum GM4 on Sensory Quality and

Flavor of Steamed Bun

LIU Linlint, LI Shungin!, SUN Ronghao!, ZHANG Guohua?, WU Tao!
(1. College of Food Science and Engineering, Tianjin University of Science & Technology, Tianjin 300457, China;
2. School of Life Science, Shanxi University, Taiyuan 030006, China)

Abstract: In this study, Lactiplantibacillus plantarum GM4 and Saccharomyces cerevisiae were selected to prepare steamed
buns by single strain and mixed strain fermentation, and the effect of mixed strain fermentation on steamed buns was studied.
The results showed the pH value of steamed bun fermented by mixed strain decreased, TTA value increased, and specific
volume increased significantly, which showed good texture characteristics. According to gas chromatography-mass
spectrometry (GC-MS) analysis, the internal structure of steamed bun fermented by mixed strains was continuous and
compact, and a total of twenty flavor substances were further detected, among which the contents of alcohol, acid and ester
substances increased.. In conclusion, the cooperative fermentation of Lactiplantibacillus plantarum GM4 and
Saccharomyces cerevisiae can improve the quality, flavor and taste of steamed bun, which is favored by consumers.
Therefore, the study results have thus provided theoretical basis and technical support for obtaining high-quality steamed
bun starter and promoting industrialized application.

Key words: Lactiplantibacillus plantarum GM4; mixed fermentation; specific volume; texture; flavor substance; sensory
evaluation
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K F Excel #11 SPSS 19.0 47 ¥dE g1t dfr, 45
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x1 EBAHRETNR
Tab. 1 Sensory evaluation of steamed bun
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21 12LHpH A TTA

P8 A 2 LR B R A ot ) — AN B BEARAE, &2
PR b X6 112 S JRUIA A1 55 48 4 R D7 A AR R i 291,
P& pH A1 TTA 11 1 Fios.

E1 TREAEFIEL pH F1 TTA 9520
Fig. 1 Effect of different starter cultures on pH and TTA of
steamed bun
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Fig. 2 Effect of different starter cultures on specific volume

of steamed bun
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Tab. 2 Effect of different starter cultures on whiteness of steamed bun

e 2R L a b* w
Control 71.8140.31° 1.4240.05° 17.3540.102 66.870.32°
Sc 77.2840.182 0.8510.04°¢ 16.0940.23° 72.1540.252
Lp 67.8640.98° 2.0740.202 17.34490.212 63.4240.88°
Sc-Lp 78.2340.222 0.8440.01° 15.5340.24° 73.2540.142

2.4 EKHIEAAETE

T8 Sk Y SRR R T LS RS S i BT, % TS
SLIRI S WA B I B . TSR, A AN MEL g
VES 1SR A R ARG, R /NS Sk R B3R
1, SRR [l P AR S 5L, i3 3 T4, Sc-Lp 1%

SREORERE « HMPEAR T H AR SL, SR [ R A
THARK . SRR, BRI B AR Y FUAEAT
GM4 55K EEE L, IR AHEIEE IR, A5k
HH PN .

& 3 TERBEFI I8 K BRADHF I AR

Tab. 3 Effect of different starter cultures on texture properties of steamed bun

EREL 0053 Sk N Mg [ &2k
Control 5398.08445.782 0.6920.02" 1976.28448.602 0.2040.02°
Sc 596.11465.93¢ 0.8620.13% 502.00+10.33° 0.51#0.012
Lp 3430.39453.25° 0.6440.09° 1616.86468.50° 0.2640.10°
Sc-Lp 428.17+23.26¢ 0.9240.022 326.8624.15¢ 0.5240.012
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Fig. 3 Effect of different starter cultures on microstructure

of steamed bun
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Tab. 4 Composition of volatile flavor compounds in different steamed bun

e LAmaRH PSRRI AR nee) FE Tt 4 RENRE R ng'e)
Control Sc Lp  Sc-Lp Control Sc Lp  Sc-Lp
1 N 0.061 2450 0.184 2472 | 19 2- P 0002 — 0003 —
2 ET R 0008 — 0016 — | 20 L 0.011  0.010 0.010 0.009
3 1 s 0.076 0.051 0.073 0.047 | 21 5 F i 0.005 0.016 0.007 0.018
4 ECE 0.088 0276 0.142 0228 | 22 + 0.003 0006 —  —
5 1F e — 0007 — 0005 | 23 WAL 3 — — 0.004 0.005
6 BT — 0208 — 0211 | 24 5- F i g 0.002 — 0003 —
7 IR — 386 — 3988 | 25 RR-2- Tl 0.002 0.003 0.002 0.003
8 K — 0238 — 0356 | 26 2, 2-_HFE-3-F5ARE 0003 0003 @ — @ —
9 2,3- T/ — 0027 — 0035 27 7.1 — 0.009 0.025 0.017
10 1,3- T — 0020 — — 28 FLER LT — — — 0.009
1 2- 1Py pE — — 0001 — 29 ¥ T — 0010 — 0011
12 1-F45-3- I 0.012 0.006 0.013 0.006 | 30 4-¢ 1 0004 — —
13 2-7. 3 Ol 0.002 0014 0003 0041 | 31 W 0008 — — @ —
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35 3-3F Ji-2- 1 — — 0004 —
36 2-1F R FE R — S o N | —

T —FRoARkH .

AT SR KR S S B 4 Fios.
BT R L), 1 Sk R UK TR
£ 4 4118k, Sc-Lp MELMEER SRR, EEU
FEORE . ROBEF I . CIFSTR T k&S
WK, IR C AR G U FRAPS I BHE A Ehrlich i@z
KRN A R AR AR, KR
W (R RGN VAL AL R D FLAELAT B GMI4 AT I BF i I
WP FEIER, FI{2iE Ehrlich J@ERARIS . BT 2
VERAE BRI I 25 A BRI A, RIS
AAEEER, Lp 18k B PR R AN S B
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Sc-Lp 18 LA 2 PR QB AN IR A 0g, HS 8
XL, E Sc i8Sk R RIFLIR 406, WHRE
KREEAR T IINBER AR R . R EE
FORIET B2 A S AL BR I 20, EH 27 (E A 59,
TS SBARA SURFE TP R DA B 0 20 4% Sk ) T
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Fig. 4 Composition of total volatile flavor compounds

contents in different steamed buns
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Tab.5 Sensory score of steamed bun

i H SY RIRES
Control Sc Lp Sc-Lp

AU 20 4,941 .45¢ 16.441.620 5.241.17° 18.24#1.332

A 10 1.940.70° 8.940.942 2.140.83b 9.140.702
PR B & 20 5.24),98¢ 14.9+41.64° 6.342.15¢ 18.1+#.762

SIS 30 12.142.70 26.542.01° 13.743.382 27.441 912

e 20 5.241.25¢ 14.323.20° 5.940.94¢ 18.3+41.622

Ry 100 29.342 57¢ 81.045.71° 33.244.31° 91.143.012

3 4 18

T FUAEAT B GMA FIBRIP % BF bl 7] A T 1 Sk
SR SR XU 2 7 AR AR AR RS W o AR FLAELAT 1A
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