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Effect of Yeast Fermentation on Volatile Flavor Substances and
Nutritional Properties of Rice Bran
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Forestry and Technology, Changsha 410004, China;
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Abstract: To investigate the effect of yeast fermentation on the flavor as well as nutritional properties of rice bran. In this
study, volatile flavor substances of rice bran at different fermentation periods (0, 12, 18, 24 and 30 h) were identified by
headspace solid-phase microextraction-gas chromatography-mass spectrometry, key volatile substances affecting the flavor
of rice bran before and after fermentation were determined by orthogonal partial least squares analysis, and finally a
comprehensive sensory evaluation of fermented rice bran was carried out and the changes of its nutritional composition by
the optimal time of fermentation were compared. The results showed that the content and types of volatile substances of rice
bran changed significantly during the fermentation process, the content of aldehydes in unfermented rice bran accounted for
35.99% and the content of alcohols accounted for 14.21%, and the content of aldehydes decreased to 5.52% and the content
of alcohols increased to 60.87% at 30 h of fermentation. Among them, there were 15 key volatile substances. In the sensory
evaluation, there was a significant (P<0.05, P<0.01) correlation between key volatile substances and rice bran aroma, and

RS EHA: 2023-02-02

HEEWHE: #1&4FEFALHRAA (2020SK2140) .

EEBN: B4R (1999-) %, MLHF% A, BFR T @) LA, E-mail: 1609076453@qq.com.
*BEEE: B (1975-) , 8,8, 338, IR &) AW % & B ERE, E-mail: yangtao807@163.com.


https://doi.org/10.13386/j.issn1002-0306.2023010169
https://doi.org/10.13386/j.issn1002-0306.2023010169
https://doi.org/10.13386/j.issn1002-0306.2023010169
mailto:1609076453@qq.com
mailto:yangtao807@163.com

544 5 22 1) B R A BERER AR R KR B BB SRR A S - 267 -

the sensory score of rice bran improved after fermentation, and the best sensory score was obtained for rice bran fermented

for 18 h. Nonanal and ethyl nonanoate had the most significant (P<0.01) effects on the overall score of rice bran. In terms of

nutritional composition, the protein content of yeast fermented rice bran flour was improved by 38.41% and the fiber

content was improved by 18.21%. It indicated that yeast fermentation could not only effectively improve the flavor of rice

bran, but also enhance the nutritional properties of rice bran flour as a food ingredient.

Key words: rice bran; fermentation; volatile flavor substances; gas chromatography-mass spectrometry; sensory evaluation
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Table 2 Types and relative contents of volatile substances in rice bran during fermentation
5 ﬁfg .Hﬂ[ﬂ Y CASS FXT AR o) Pl VIP
min) 0h 12h 18h 24h 30h
1 2.156 B 75-07-0  0.74£0.06  4.62+0.01  531x0.13  4.28+0.03  2.57+0.12 0.02 1314
2 3.803 3-HIE TR 590-86-3  0.88+0.04  0.47+0.05  0.35+0.02 0.4+£0.03  0.24+0.05 0.534 0.636
3 7.656 U 66-25-1 10.43£0.16  1.27+03 0.35+0.01 0.4£0.01  0.24+0.01 0.02 2.683
4 10.786 PR 111-71-7  227+0.02  0.73+0.02  0.45£0.06 - - 0.01 1.599
5 13.881 it 124-13-0  3.32+0.04  1.63+0.05 0.4+0.02 0.6£0.05  0.19+0.02 0.612 0.656
6 14.779 (E)-2-Pefiie 18829-55-5 1.01£0.08  0.47+0.04 0.4+£0.01  0.46£0.04  0.21+0.01 0.115 0.661
7 16.811 Tl 124-19-6  8.61:0.03  4.03£0.03  1.05£0.02  1.64£0.05  0.98+0.01 0.49 0.651
8 17.599 2- W 2363-89-5  0.48+0.01 - - - - 0.001 0.717
9 18.389 s 498-60-2 4234024  0.75£0.04  0.25+0.01 - - 0.002 0.673
10 19.244 L 112-31-2 1£0.05  0.61£0.04  028+0.03  0.37+0.02  0.26+0.01 0.267 0.651
11 19.625 R 100-52-7  1.63£0.02  0.14+0.02  0.13£0.02  0.14£0.02  0.09+0.02 0.038 1.012
12 21.872 RO 122-78-1  0.36+0.02  0.35:0.03  0.45£0.03  0.49+£0.04  0.7320.07 0.295 1.277
13 24.547 2,4-5% ZIgiE 2363-88-4  0.43£0.04 - - - - 0.001 0.718
14 33.694 L 621-59-0  0.6£0.04  0.33+0.03 - - - 0.001 0.688
(14) 35.99+0.85  15.4120.66  9.42+036  8.79+0.29  5.52+0.32
15 2.681 4’%—%52%%3 38836-21-4 223+0.02  2.07+0.02  2.13+0.03  2.56£0.02  1.73+0.08 0.105 0.715
16 5.009 2,3-T 431-03-8  0.09£0.01  1.18+0.02 0.7+0.02  0.72+0.12  0.36+0.03 0.064 1.201
17 7.096 2,3- I M 600-14-6 - 0.16+0.03  0.23+0.03 0.2£0.04  0.19£0.03 0.048 1.153
18 9.18 2,3-CL 3848-24-6 - - 0.33£0.02  0.17+0.04  0.24+0.01 0.006 1212
19 10.684 2- B 110-43-0 - 0.24+0.04  0.630.04  0.66+0.11  0.36+0.02 0.011 1.158
20 13.756 23 111-13-7  0.07+0.01  0.28+0.02  0.35£0.02  0.34£0.01  0.28+0.03 0.483 0.679
21 1423 1-3475-3-1i 4312-99-6  0.36+0.02  0.16:0.02 - 0.11£0.04  0.09+0.03 0.07 0.702
22 15.25 6-MIHE-5-PalfE-2-B  409-02-9  2.23+0.11  2.05£0.02  2.13+0.01  2.56+0.02  1.73+0.01 0.01 0.730
23 16.692 2-T-fil 821-55-6 - 0.07+0.01  0.13x0.02  0.2940.03  0.32+0.04 0.046 1.038
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k2
o 17T<( ] _E‘J‘I‘Eﬂ Yy CASE HAE e Pld VIP
min) 0h 12h 18h 24h 30h
24 20.973 344 T 86702-81-0 0.88+0.04  0.66+0.01 0.3£0.04 0.66+0.11  0.36£0.04 0.046 0.749
2-FR M- 1R
25 25215 5691%:@%%% 689-67-8  1.07+0.04  0.82+0.13  0.68+0.02 0.86+0.1 0.58+0.07 0.163 0.560
26 27516 CAS 33673-62-0 0.14+0.02  0.19+0.01 0.2+0.01 0.29+0.04  0.17+0.03 0.249 0.648
2(3H)-WK M
27 28.781 610141 502-69-2  0.07+0.01  0.16£0.01 0.2+0.01 0.2+0.04 0.13+0.04 0.161 0.551
Fe-2- 1T
Hi(13) 7.13+0.28 8.06£0.34  7.99+0.27  9.62+0.72 6.54+0.46
28 8.07 2-F 3L 1- TR 78-83-1  0.5+0.03 2.63£0.04  2.94£0.03  2.94+0.37 3.9+0.04 0.001 1.565
29 8.991 3- B 1- T 123-51-3 - 0.05+0.01 0.1£0.01 0.2+0.04 0.56+0.06 0.062 1.224
30 9.619 1- 7B 71-36-3 - 0.2140.03  0.43£0.02  0.26£0.04  0.17+0.04 0.088 1.018
31 11.538 1% s 30899-19-5  0.98+0.03 - - - 20.67+0.45  0.024 1.392
32 11.542 3-FBE-1- T 123-51-3  2.7+0.14  16.23+0.06  28.8+1.26  31.87+0.73  32.12+1.61  0.003 0.886
33 12.806 1-C B 30899-19-5  1+0.03 0.8+0.04 0.7+0.03 0.63£0.08  0.36£0.04 0.154 0.703
34 18.22 1343t 3391-86-4  2.7+0.02 1.37£0.01  1.83+0.03  1.81+0.07 2.24+0.1 0.118 1.063
35 18.321 1- Bt 111-70-6  1.13£0.04  2.05£0.03  1.98+0.02  1.72+0.06 1.2+0.11 0.077 1.355
36 19.079 2T k- 1- TR0 58175-57-8 2.03£0.07  1.98+0.02  1.38+0.01 0.8+0.11 0.13+0.06 0.021 0.915
37 19.978 2,3-T 123513-85-9 - 0.45£0.03  0.53+0.03  0.57+0.05 0.9+0.02 0.049 1.065
38 20.595 1 4430-45-9 - 0.33£0.03  0.35£0.04  0.23+0.04  0.32+0.06 0.227 0.941
39 21.451 2- -1 13175-44-5 0.24+0.02  0.16+0.03  023+£0.02  0.17+0.01  0.09+0.03 0.208 0.830
40 22.159 3= P 4412-91-3  1.27+0.02  1.23+0.05 1£0.02 1.12£0.02  0.660.07 0.425 0.666
41 22227 1- T 143-08-8 - 1.04£0.11  1.1520.04  1.12+0.11  0.43£0.15 0.046 1.017
42 25.454 IR 100-51-6  0.05£0.02  0.05:0.01  0.18+£0.02  0.06£0.01  0.09+0.04 0.171 1.288
43 25.952 L 22259 1.66£0.08  1.36£0.03  1.62+0.03  1.79+0.13 3.6+0.12 0.116 1322
44 30.773 il 56-81-5  2.1120.04  1.01£0.04  2.48+0.06 0.8+0.06 0.92+0.02 0.022 1.474
FE(17) 14214043 269605  41.12£1.61 41.37+1.43  60.87+2.86
45 3.397 IR TR 141-78-6  0.41£0.03  1.32+0.02  1.38+0.04  1.230.11 1.070.06 0.013 1.037
46 7.469 LR T 123-86-4  7.66+0.06 1.74+0.01 1.03£0.02  0.55+0.09  0.58+0.15 0.028 0.680
47 12.363 CR TR 123-66-0  1.75£0.04  4.15+0.12  4.01+0.11  425+0.17  2.67+0.02 0.131 1.034
48 15.753 H R O R 24539-57-9  1.92+0.1 337+0.17  3.13£0.05  2.1240.04  1.95%0.12 0.062 1.581
49 20.059 TR T 123-29-5 - 0.5940.03  1.75£0.04  1.06£0.04  0.75+0.01 0.041 1.030
50 20.416 F R iR 112-32-3  1.92£0.07  1.96£0.03  1.78+0.01 1.75+0.03 1.2£0.03 0.543 0.739
51 24.648 LR TR 103-45-7  1.31+0.03 1.01£0.02 1.28+0.03  0.72+0.02  0.54%0.01 0.294 0.692
fig(7) 14.99+0.33  14.14+0.4 14.35+0.3 11.69+0.5 8.77+0.4
52 1.96 ECkE 110-54-3  0.4£0.02 - - - - 0.001 0.715
53 2.595 VLt 111-65-9  0.52+0.01 0.4+0.03 0.2840.02  0.23£0.01 0.21+0 0.137 0.707
54 5.593 +—ke 1120-21-4  0.88+0.04  1.13:0.04  0.68+£0.04  0.72+£0.06  0.81+0.03 0.183 1.225
55 6.084 =AMt 8013-54-5 0.76£0.04  0.73£0.02  0.15£0.02  0.49+0.07  0.41£0.06 0.02 0.987
56 6.558 5-(2-HUBENEE) At 62185-53-9  0.45£0.03  0.53£031  0.14£0.04  0.140.02 - 0.043 0.948
57 8.423 " 93685-81-5  0.29+0.04  0.33£0.02  0.15£0.03  0.23£0.01  0.23+0.01 0214 0.903
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