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Effects of Lactiplantibacillus plantarum GM4 on Sensory Quality
and Flavor of Steamed Bun
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(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, titratable acidity (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. There-
fore, the study results have thus provided theoretical basis and technical support for obtaining high-quality steamed bun
starter and promoting industrialized application.
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Tab.1 Sensory evaluation criteria of steamed bun
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(1049) M?Lﬁ%ﬁ%ﬁ)ﬁif@ 4~ <7
[ 3 55 SR A ] 58 0~<4

. SALEAT A 13~20
'*(J;'j ;}jﬁ AL Bk 7-<13
SELKRE RS 0~<7

Uk ﬁi%‘%ﬁzwlﬁ WA 20~ 30
(30 4) FRBER , 1SR R BB 10 ~ <20
WA S, TR 0~<10

1 FHREE 1T, 2905 T W 13 ~20
(20;\) BRRTE 11, ORs o 7~ <13
1w, HELL R I 0~<7
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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 vol-
ume of steamed bun
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Tab. 2 Effect of different starter cultures on whiteness of
steamed bun
215 L a’ b w
Control 71.81+0.31° 1.42+0.05° 17.35+0.10* 66.87 +0.32°
Sc 7728 £0.18" 0.85+0.04° 16.09+0.23% 72.15+0.25"
Lp 67.86+0.98° 2.07+0.20° 17.34+0.21° 63.42+0.88°
Sc-Lp 78.23+£0.22" 0.84+0.01° 15.53+0.24° 73.25+0.14"
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18 S ) ST R AR T LS e S i o, LA I 2
WAL RIBZWH 9% 8 932 8 o PSR, 5 2 AINEL g
508 Sk o B 22 RO O, LRI M SR AR, 55
A 0 I S P DA S 1Y S ) 2R T % S R AR
IS DL 30 3R 3 AT, Sc-Lp 18 Sk AORERE | nHIg
PEAR T AR Sk, sk A Il S0 ey T H Al AR Sk o &5
KU, BRI REAAE Y FUAT S GM4 28 RISk
(B8 P ML B AR, 25 20 BRAR T 9 AT o
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Tab.3 Effect of different starter cultures on texture
properties of steamed bun
205 T ik MELWERE [ml 2Pk
Control 5398.08 + 45.78" 0.69 + 0.02 1 976.28 + 48.60° 0.20 + 0.02°
Sc 596.11 + 65.93° 0.86 + 0.13®  502.00 + 10.33° 0.51 = 0.01°
Lp 3430.39+5325" 0.64+0.09° 1616.86+68.50° 0.26 + 0.10
Sc-Lp 428.17+ 2326 0.92+0.02°  326.86 +24.15% 0.52 £ 0.01*
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(R TR L BT GMA IR B % e
BRI G0 Ehrlich 2 (RHF. RS
FE STRERUE 25 WA TR AR T 6 5 7
.

A.1 Control A2 x50

B.1Sc B.2 x50

D.2 x50 D.3 x 1000

D.1 Sc-Lp
B3 AEEEFIXELERF
Fig. 3 Effect of different starter cultures on structure of
steamed bun

EXHER KRR TSR

Tab.4 Composition of volatile flavor compounds in steamed buns

s AT KR 5 1/ (pgg ™) o s AR i/ (pgg™)
Control Sc Lp Sc-Lp Control Sc Lp Sc-Lp
1 2T 0.061 2450 0.184 2472 19 2- Pl 0.002 — 0.003 —
2 IETHE 0.008 0.016 — 20 B 0.011 0.010  0.010  0.009
3 1B 0.076  0.051 0.073  0.047 21 TR 0.005  0.016 0.007 0.018
4 EC 0.088 0276 0.142 0228 22 [ 0.003  0.006 — —
5 1E B — 0.007 — 0.005 23 F7smE — — 0.004  0.005
6 SR — 0.208 — 0.211 24 5—FR Lk g 0.002 — 0.003 —
7 S — 3.866 — 3.988 25 2T 4 0.002  0.003 0.002 0.003
8 L — 0.238 — 0.356 26 2,2- 3R BN 0.003 0.003 — —
9 2,3-T — 0.027 — 0.035 27 7 — 0.009 0.025  0.017
10 1,3-T — 0.020 — — 28 AR T — — — 0.009
11 2 PupE — 0.001 — 29 FIR TR — 0.010 — 0.011
12 1 -3-F% 0.012  0.006 0.013  0.006 30 4t 0.004 — — —
13 2-ZFEC 0.002  0.014 0.003 0.041 31 7w\ 0.008 — — —
14 2-RNEI LT — 0.213 — 0.114 32 3-FRFHE-2-T — — 0.011 —
15 ECRE 0.149 0.418 — 33 3-F -2 il 0.019  0.046 0.025 0.046
16 1B 0.004 — — 34 FF L B A7 0.029  0.040 0.037  0.041
17 T 0.016 0.036 — 35 3 —2— 1 — — 0.004 —
18 T — — 0.033 36 2—1F JRFEE I — — 0.011 —

R AR
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Lp 8L R AR 2 | S, 3R]
HIYIFUAEAT I GM4 Al DA TR AR I A i
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Lp 418k M LR & T Sc 41, MPFLHATHS S
R AATHURRIE K b TTA S0, i3 1518 3k
JRUR A 1 52 B 0 7 o T 20 Jo— A AR 0
L, R TEEIRE LR AR, X7 i g U S i e R B
TE Sc-Lp 41183k PRI 2 FLRR ZBEA-F IR O, HLAS
AR, 76 Sc 418 Sk UGN B FLIR 41, Ui
WTR & A I A R S ISR 26 W o A AR R M2 2 . i
SR 5 T EAE T B2 S S A AR W) o 1) o3
fifp , AEHC SR AR 558 , 7018 Sk B AR R PP R B
W 4 A8k MY T & 2 SRR K TR,
Sc-Lp 21183k By XURF2 THIH A T2 | K | BRZE AN
LR/ IDiEoep) I8

t(ng-g")

Control Sc Lp Sc-Lp

El4 BIRNKUSYEESESNHT
Fig. 4 Composition of total volatile flavor compounds
contents in steamed buns
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18 Sk B R DAY 2 T 2 X 1 Sk 1 2 1 UL
IRBE . FE I Sk AN R G, R A, NEREL
BRISS] . ML B E T4 L3R 5.
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Tab.5 Sensory score of steamed bun
oy
Control Sc Lp Sc-Lp
A 490 +1.45° 1640+1.62° 520+1.17° 1820+ 1.33*
ik 1.90£0.70° 890+0.94* 2.10+0.83> 9.10+0.70°
INFREEH 520+ 0.98° 14.90 £ 1.64°  6.30+2.15° 18.10 % 1.76°
Ak 12.10+2.70° 26.50 £2.01° 13.70 +3.38* 27.40 +1.91°
Ik 520+ 1.25° 14.30+3.20° 5.90+0.94° 1830+ 1.62°
B4y 2930+2.57° 81.00+5.71° 33.20+4.31° 91.10+3.01°

Sc-Lp ZHIELEPE M e , A TR TR IES)
BT Sc 4, JUIHAESNUL . PEBE5H4 A 8O T, T
Lp 18I , 102 T ARAS IR B Lk,

WA

AEHEAEEE H398 Foll

TN F LA T B8 SR A ELAG ™ A, T
ANBETE > K o AR, ML) FUREAT R 15 1 B 7R P
7 5 P 2 ) Sk BAT S A AR, ROAR ) P 4

TV ZLAEFT T GM4 FHERG I R: B R] 2 X 12

TR i TR R 28 7 A BB R A ) LA A B
GM4 &5k, #i8ki pH T TTA N, 5
Control ZH A1 5L i % e 18 Sk A HL, TRA TR & I mT
DIME KNS K Y 2, 3250 1B, R IRt B N g
P vy PR [ A (R Sk I R A I A R
Sc-Lp 2118 3k () KUK ot 7 s b, JErp Besie k|
i 25 T 2 40 o 348 m A 8 VR R R O IO Sk B
TREE AR AT, DA A B, TR A%
WIS AT F AT GM4 52 & & TS Sk B L o
RREAE SRS 0%, B Ty & mitesk Tl ik A ™.
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