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Analysis of volatile flavor components and characteristics of dough

fermented with flavor fermentation liquid
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Abstract: Objective: This study aimed to investigate the varieties
and contents of volatile components in fermented dough with
broth at different fermentation time.
Methods: solid

chromatography (HS-SPME-GC-MS) was used to determine the

flavor fermentation

Headspace phase microextraction-gas
volatile flavor substances in the dough of the flavor ferment at
12, 24, 36, 48 and 72 h. Also, sensory evaluation of the odor
total acidity ( TAA) and

The

and determination of pH value,
rheological properties of the dough were measured. Results:

strength of eight odors (frankincense, cheese, flower, fruit

sweet, wine, malt, grass and sour) showed different

performance, depending on the types and contents of the flavour
substances produced during the different fermentation periods.
The pH value of the dough gradually decreases with the time of
TTA was the opposite. The tensile

fermentation, while

resistance, stretch ratio and tensile area of dough increased first
but decreased with the extension of fermentation time. while the
elongation of dough decreased first then increased. These results
indicated that moderate fermentation (36 h) was beneficial to the
formation and stability of the gluten network. A total of 92
substances detected in the dough with 5

volatile were

fermentation times, including 22 alcohols, 27 esters, 12

aldehydes, 14 ketones, 10 alkanes, and 7 acids. A total of 27,

43, 38, 41 and 37 volatile flavor components were detected from
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the dough fermented for 12, 24, 36, 48 and 72 h, respectively.
The contents of acids and esters increased first then decreased
with the prolongation of fermentation time and reaching the
highest at 48 h (47.31% and 20.96%, respectively). On the
other hand, the contents of aldehydes, ketones and acids all
gradually decreased. Conclusion: The volatile substances of
different fermentation times were alcohols mainly, and the total
flavor substances and the relative content of alcohols and esters

reached the highest at 48 h, indicating that alcohols and esters

might be the major contributors to the flavor of dough during

fermentation.
Keywords: flavor fermentation liquid; fermented dough;
headspace solid phase microextraction;  volatile flavor

compounds; quality characteristics
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Table 1 Sensory evaluation basis and scoring standard

of fermented dough odor
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Figure 1 Sensory evaluation chart of dough odor at

different fermentation times
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Figure 2 Physical and chemical indexes of dough

with different fermentation time
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Figure 3 Stretching characteristics of dough with different fermentation time
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Figure 4 Relative content of volatile components in

dough at different fermentation time
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Table 2 Relative content of volatile components in dough at different fermentation times %
S e 7]
LS [lasx?]
12 h 24 h 36 h 48 h 72 h

Pt 2 LT 5.2044.77¢ 10.03+2.30" 8.70+7.59¢ 19.48+1.43% 17.82+3.07%
2- R 1.7440.42¢ 4.264-0.76° 8.9342.05° 14.914-0.30° 13.354-1.520
SN 2.29+1.11¢ 2.7943.42b 2.8743.06" 7.1540.78" 4.7242.04"
1-3 4i-3- T 1.0140.25¢ 1.0440.61% 0.51+0.13 0.50+0.08% 0.33+0.03"
iF O 6.9543.33% 8.6543.91° 3.8341.15% 1.79+1.51° 2.2541.24¢
IE B 0.1040.16°¢ 0.80+0.84 0.51+0.19% 0.61+0.06% 0.35+0.30"
IE P 0.6040.31° 1.19240.55¢ 0.5440.12° 0.4740.02" 0.3640.04"
IE 0.36+0.35 0.51+0.12 — — —
2-H BT R 0.1840.30" - — 1.97+0.29* 1.3140.72°
T — 1.4241.28 — — —
7% — 0.11+0.93 0.11+0.02 0.14+0.06 0.154+0.03
DL 5 % — — 0.40+0.68 — —
3-FH G L P - — 0.75+0.13¢ 0.1940.02° 0.1740.03"
IET B — — 0.08+0.13 — —
1-T- P — — - 0.0540.09 0.1240.20
5-H Jk-2- U - - - 0.02+0.03 —
HF B - — — 0.03740.02 0.04+0.01
ME-3 T s -1 - - — — - 0.07+0.12
5-fil J- 1 h- 15| me - 3- i — — - - 0.01+£0.01
JEREH - - — — 0.04+0.06
(S,S)-(+)-2,3-T [ - — — — 0.0240.01
E 5B - - - - 0.0940.11

FEX CRZM 0.8540.54" 1.64%1.20" 1.7940.60" 5.77%3.16° 1.91£0.09"
PR LT 0.19£0.24" 0.170.04" 0.2340.06" 2.574£1.55° 1.1640.10%
LM LT 0.04+0.07¢ - - 0.14+0.24" 0.54+0.93¢
I e 0.3240.31 0.1840.30 — — -
F R W 0.18+£0.17" 0.84-£0.60" 1.464+0.53" 10.38+6.40° 2.67+0.63"
HIEW R e 0.1240.19 - - - -
BRI O IR — 0.124-0.12° 0.0624-0.03" 0.13420.06" 0.054-0.00"
PR 2 T — 0.0940.10" 0.10+0.02" 0.50+0.27¢ —
AR 2T - 0.1640.28* 0.0240.01" 0.1540.07¢ 0.1340.02¢
H R 2 e - 0.124+0.20 — — -
B - 0.01£0.01 — — —
C R TR - — 0.0340.04" 0.43+0.32% 0.10+0.09%
IR R T - — 0.060.02 — —
2-9K LI TR R iR - - 0.0140.02° — 0.10£0.107
2-H I TR TR - — 0.02+0.03 0.0240.02 —
R 5 T - — — 0.47+0.34 —
RLR TR — - — 0.09+0.01 0.04%0.03
T/ 2 g — — — 0.1740.09¢ 0.0440.04"
TE2E R 5 3 g - - — 0.07+0.06 —
IE~E R 5 T e - - - 0.04+0.03 —
C R T P - - - 0.02+0.03 —
KPR W - - - 0.0340.02 —
kAR TR R — — — 0.01+0.01 0.02+0.01
AL TR e - - — — 0.160.28
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4hk 2
ok s JLRERT
12 h 24 h 36 h 48 h 72 h
W2 EC R 3.9743.40° 0.7040.32" 0.0540.08¢ — —
BRI T 0.46+0.79 — — — —
VT 0.4970.45 - — — —
IR 1.1140.79% 0.4740.23% 0.9540.23% 0.1840.07" 0.0940.02"
1E B 0.1440.23 — - — —
P 0.08+0.14 — — — —
1E T 0.07+0.13 — — — —
i 0.10%0.11° 1.1541.99° — — 0.044-0.07¢
R — 0.0974-0.09 0.034-0.02 0.082-0.06 0.047-0.01
BB 7 — 0.04+0.01" 0.05+0.01" 0.19+0.26° 0.18+0.01¢
Sk — 0.0140.02 — 0.0140.02 0.0140.02
REELD - - - 0.26+0.45 1.01£1.75
Fi 2 3-2¢ i 0.5140.26% 0.6940.83¢ 0.3640.11" 0.1740.16¢ 0.0440.07¢
3 Jii -2 0.22+0.19 — — — —
2-3F T 0.18+0.31¢ 0.84+1.00° 0.4740.20" 0.49-+0.21" 0.13£0.11¢
2~ — 0.1540.19 — — —
SN EEIE O L — 0.1740.28 - — —
2--1 4 i — — 0.030.05 — —
BCH i — — — — 0.13+0.21
2- 5 il — 0.0540.08 — — —
2-+ — — 0.03+0.04 — —
&4 ity ) - — 0.0240.03 — —
Je R -1-Z5 - — — 0.0240.03 —
5-F 3ik-3- B - — — 0.1040.16 —
LR EEA T - — — — 0.04+0.06
3-H -4-T- [ - - — — 0.0440.06
iz 2 DL-2-% 3N 0.03240.06" 1.1241.02% — — —
D-NA R — 3.66+3.17 — — —
a- LA W EER — 0.2040.02 — — -
L-NAmR — 1.51+2.62 — — —
L TETR - - — 0.78+1.36 —
DL-3-Z 3T - - — 0.260.45 —
¥ - — — 0.0140.02 —
R HALh - 4.73+3.31° 8.10+7.06% 0.05+0.09¢ —
PN — 0.56+0.80° 0.034£0.02" 0.0940.15" —
ki — 0.05+0.09 0.01+0.01 — —
+ =k - 0.06+0.08 0.01£0.01 0.07220.06 —
1, 2-F 4 O ¢ - 0.0540.08 — - —
2-H 3L — ke — 0.05+0.07 — - —
1- P bk s - 0.05+0.08 — — —
B-TR M — 0.0240.03 — — -
BIEAT I — 0.04+0.07 — — —
Tk — — 0.01+0.02 — —

T = FRARRMK N /NG TR R 22 5 W3 (P<<0.05) .
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