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Fig. 1 Okara beverages with dilferent fermentation limes
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Table 3 Score results of sensory preference of okara beverages at different fermentation times
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Table 2 Color of fermented okara beverages
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beverages at dillerent fermentation times

[¥13 95 FhEE ST 5 PCA . 55 1 A% 2
F a4y (PC1, PC2 ) 9 o3 fik 32 41 3l ok 98. 96% HiI 0.
T5% B TTEREN 99. 7T1% . A [FHE & 2 0] 17 B 5 5
LA ZE L AT, SkERERXHNS
EEM—-EMEBS, A 24 h4 Y CK.0.6,
12 18 h 4 By gy eam , S PH A 24 h dH S5 3Lfh 4 4
OB R AR R E R E R . HIER
TR TRFATHEE LB 6 h Tk A HUE K/, et
B B, S TR b B R K fR S W R O B OR R g
L AR R A L B K R ] A0 A
o FEmLSE R —E i, E 2T, S
WAL e W DA R R LS A R
Hh D i Y R, RO EHLE T E R W R
[T SR =S Rt e 7 5 B L BT R

% 1.15 &) CK
=110
g 1.05 @ 24 h @18k

2 100 =
5 0o3 6h =

i D 12h
fhh 700 7.5 80 85 90 95 100105110115 12.0
H—F A (Variance: 98.96%)

3 AT Sz g et i) & Ak PCA P
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samples at different fermentation times
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SPME/GC-MS combined with electronic nose to analyze the flavor
characteristics of okara beverages fermented by Lactobacillus casei

SONG Hong', LI Yixue', LI Ran', ZHANG Zungin', XU Xinyue', YANG Lina',
WANG Shengnan' , ZHU Danshi' ,LIU Jun®, HUO Dafei’, LIU He'"

11 College of Food Science and Engineering, National & Local Joint Engineering Research Center of Storage, Processing
amd Safely Control Technology for Fresh Agricultural and Aquatic Products, Bohai University, Jinzhou 121013, China)
2{ Shandong Yuwang Ecogical Food Industry Co. Lid. , Yucheng 251200, China)

3( Liaoning Douhua Tianbao Food Technology Co. Lid. , Shenyang 110000, China)

ABSTRACT This H1Lll|:f' aims o evaluate the Mavor of Lactobacillios casel Termented okara |u-u:ru;,;[- [|1|ril|p_: fermentation. Solid phu.-a[- -
croextraction/ gas chromatography-mass spectrometry { SPMESGC-M3) | electronic nose, combined with principal component analvsis and
cluster analysis were uzed to study the composition and differences of volatile flavor =ubstances produced during fermentation. The results
showed that a total of 87 volatile substances were detected from okara beverages, including 24 aleohols, 8 aldehydes, 10 acids, 7 ketones,
14 hyvdrocarbons, 17 esters and 7 other compounds. With the prolongation of fermentation time, the contents of aldehydes volatile Mavor
compounds were significantly decreased, while the contents of esters, acids and other volatile flavor compounds were significantly in-
creased (P <0.05). Compared with other samples, there were more volatile lavor substances {20 kinds) and lower beouttuytic flavor
substances (4,25 pg/g) at 24 h fermentation, and the main beouttuytic flaver (£, £}-2, 4-decenal content was 2. 81 pg/g, and the
difference was significant { P <0.05). The contents of volatile substances such as 1-hexanol, 1-nonancl, 2, 4-nonenal, hexanoic acid,
2 cnonenene and rm'.lhy| nelanoale wers high, which giw- the okara IBI!\'l,!rH;_'_i‘H unil|u[- Mavor. In addition, both electronie nose radar map
and principal component analysis can provide the distribution of flaver substances during fermentation of okara beverages. This study pro-
vides a theoretical basis for improving the flavor of okara beverages.

Key words Lactobacillus caser; okara beverage; SPME/GC-MS; electronic nose; volatile odorants
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Table S1 Changes in volatile

ingredient content during fermentation of okara beverages
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