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Effect of Fermentation Time on the Aroma Components of Whole-Grain
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Abstract: In this study, the volatile components in the whole-grain highland barley slurry were analyzed by headspace-solid phase
microextraction-gas chromatography-mass spectrometry (GC-MS), and the volatile compositions of the whole grain slurry after fermentation for
different times as well as their contributions to the aroma and flavor performance of the flour slurry were also examined. The results showed that
14 volatile components were detected in unfermented flour slurry, with 6 compounds being key components and n-hexanal being the most
significant contributor. Twenty-two volatile components were detected in the slurry after fermentation for 3 h, with nonanal being the only key
volatile component. Twenty-two volatile components were detected in the slurry after fermentation for 6 h, with 5 compounds being the key
components and ethyl octanoate being the most significant contributor. Twenty-four volatile components were detected in the slurry after
fermentation for 12 h, with nonanal and (E, E)-2,4-nonadienal being the key volatile components. Compared with the fermentation for other
time periods, the fermentation for 6 h led to the highest relative content of esters (50.20%) in the slurry, which contributed to a pleasant fruity
aroma. The key volatile components in the slurry after fermentation for 6 h were ethyl caproate (14.94%) and ethyl caprylate (17.87%), with
their ROAV values being 19.45 and 100, respectively. The research can provide basic data for the creation of whole-grain highland barley-based
fermented foods.
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barley flour under three fermentation times
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Table 1 The relative content of key volatile components of highland barley flour slurry under three fermentation times

X s ABXFEE/%
M EH B MRS F LA control o oh o
E B 1-Hexanol 6.31+0.05" - - 0.23+0.04°
L. 1-F H5-3-B% 1-Octen-3-ol 1.22+0.04° - - -
aE RNTEE Phenylethyl Alcohol 14.4740.06°  17.02+0.60° 16.42+0.19°
BB 1-Butanol, 3-methyl- - 20.58+0.17°
DA Hexanal 59.53+0.11° - - 9.64+0.06"
iR EE Heptanal 3.59+0.07 - - -
. 2- R M 2-Heptenal, (Z)- 1.16+0.07 - - -
R B2 Ml 2-Octenal, (E)- 1.93+0.03° - - -
7S Nonanal 0.37+0.06* - 0.29+0.02°
(E,E)-2,4- & — Wil 2,4-Nonadienal, (E,E)- - 1.48+0.04*
e A BN 5-Hepten-2-one, 6-methyl- - 1.48+0.03"
23R 2- i R H ek Furan, 2-pentyl- 2.55+0.13° - - -
LER S IR BE 1-Butanol, 3-methyl-, acetate 836+0.03°  10.14+0.15°  12.65+0.2°
i LB LA Hexanoic acid, ethyl ester - 13.46+0.04°  14.94+025°  14.78+0.05°
JRBR T g Heptanoic acid, ethyl ester 1.14+0.14*  1.15£0.51*  1.11£0.10*
B LB Octanoic acid, ethyl ester - 16.28+0.18" 17.87+1.39°  8.61+0.09°
Bis % LB LB Acetic acid, 2-phenylethyl ester 0.45+0.05*  0.3+£0.03 -
XBR LB Nonanoic acid, ethyl ester 0.57+0.06°  0.58+0.18°  0.51+0.08°
KBRS Decanoic acid, ethyl ester - 4.08+0.08°  437+027*  121+0.33°
FIAEBR LB Dodecanoic acid, ethyl ester 0.4£0.08"  0.52+0.16* -
AEARBR LB Hexadecanoic acid, ethyl ester 0.34+0.04*  0.33+0.05° -
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Table 2 ROAV value of volatile components of highland barley flour slurry under three fermentation times

. . L ROAV {4
5| BN g atia)/min - & E B/ (ug/ke)
control 3h 6h 12h
ECE 7.40 1400t <0.10 <0.10
sk 1-F5-3-B% 10.76 0.01% 16.41
KB 25.48 21322.73) <0.10 <0.10 <0.10
F R B 2621 171514.9%) <0.1
AE A 5.83 0.08%" 100 0.70
AE R EE 8.77 0.06481" 7.45
ik 2- 10.22 0.055 4.72
- R-2-F Wk 15.65 0.0035" 11.48
eSS 21.67 0.00115" 100 1.75
(B.E)-2,4-F —tils 20.73 0.00015% 100
) AR ER 21.36 0.0681* 0.15
IR 2-iE SRk 11.29 0.005817 59.11
LB R B 491 93.931 <0.10 7.77 <0.10
i LB LB 11.34 55331 <0.10 1945 <0.10
BBR LB 14.38 13153.17% <0.10 <0.10 <0.10
FBL LBg 17.56 12.87% 038 100 <0.10
EES LERR LB 21.17 148.901% <0.10  <0.10
T84 T Bs 22.83 3150.61% <0.10 <0.10 <0.10
RBR T Bs 27.66 112230 <0.10 028 <0.10
P ALER LB 31.58 5.90°1 <0.10 634
AFABL T Bs 3220 2.008" <0.10  12.04
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Fig.3 Key volatile components (a) and their relative content
contours (b) of highland barley flour slurry under three
fermentation times
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