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Improvement of Quality and Aromatic Components of High-salt Dilute Soy
Sauce by Increasing the Proportion of Bran

WU Qianyu, GENG Yuhuan'
(School of Food Science and Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract: Soybeans, flour, and bran were used as raw materials to prepare high-salt dilute soy sauce, and the dose
dependent effects of bran addition on the soy sauce physicochemical indices and antioxidant capacity were explored.
Headspace solid phase microextraction (HS-SPME) and gas chromatography-mass spectrometry (GC-MS) were performed
to detect and analyze the aromatic components of soy sauce samples. Koji protease activity was highest, and amino acid
nitrogen (0.87 g/mL) and total nitrogen (1.81 g/mL) were most abundant when the ratio of soybean, flour, and bran was
7:2:1 (S2). Compared with the control soy sauce, the antioxidant capacity of soy sauce fortified with bran was significantly
enhanced; the respective reducing powers of S2 (7:2:1) and S3 (7:1:2) were 30.38% and 20.85% higher than that of S1 (7:3:0)
at the end of fermentation. The respective DPPH free radical scavenging rates of S2 and S3 were 31.818% and 28.59%
higher than that of S1 (P<0.05). Sixty volatile flavor compounds were detected in soy sauce with bran added. Bran addition
significantly increased the types and contents of aldehydes, acids, and heterocyclic compounds in soy sauce, enriching the
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aroma components of soy sauce richer, and improving its quality and flavor. These results are informative, promote the

high-value utilization of bran in soy sauce production, and significantly contribute to the optimization of soy sauce brewing

technology.
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(d) in soy sauce fermentation
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& 5 EilPERERIRL ST L

Table 5 Comparison of volatile flavor compounds in soy sauce

b5 R ot AT
S1 S2 S3
1 4221 FTE — 0.96 1.82
2 6.452 3- WATE 1.09 3.45 1.23
3 6.675 2- FRTE — 1.07 1.15
4 9.568 4- ¥ KRB 0.11 0.30 0.50
5 10.672 i 2.45 1.72 1.83
6 13.505 33 0.13 0.16 0.09
7 16.122 E — — 0.67
8 16.401 Fg — 0.22 —
9 33.775 ENER — — 0.34
10 4939 (E) -2- ;Uz’{?@i‘é — 0.16 0.10
11 5313 S 0.20 0.23 —
12 9.992 S 3.72 2.57 3.38
13 12,6 KB AV 3.83 4.84
14 14.04 (E.E)-2,4- % — ¥k 0.10 0.16 0.05
15 14.464 T <] &% — 0.99 0.10
16 19.433 AREirS — — 0.10
17 19.436 n- & AR TE — 0.58 —
18 25.597 5- Wk 20 R 2- TR 0.35 0.68 1.03
19 6283 23 P — 0.49 0.16
20 7.253 3.4- WK 3. KM -2- BR 0.34 — —
21 7.79 2- k1R — — 0.09
22 7.956 5- Wk 30 Tk -2- B 0.34 0.23 0.19
23 9.668 2,6- —F i -3- A 0.25 0.55 0.92
24 10.981 5- WA -3- b -2- BA 0.68 0.68 0.88
25 13.268 X L — 0.23 0.20
26 21.654  344- Z 9 2- R -1-8R 022 — —
27 779 2 Ph-mEM2 KoE 032
28 8.354 T 7 B — — 0.49
29 9.39 2- LA T B 7 g — — 0.10
30 9.671 T8 T g — — 0.41
31 22.805 =W AHERA R T BB — 0.25 0.39
32 24.802 T = f A A 2.29 4.35 2.68
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BR5
w3 apx FHEIRE bt AT
S1 S2 S3
33 4912 2- RBE 0.09 — —
34 5312 2,5- ZW K -1- Bk -4- B3 — — 0.17
35 14.5 2- FHf -1- B2 0.13 — —
36 28.25 FANEE 0.10 0.42 0.09
37 e 13868 ----- cok® 0.11 0.34 0.13
3 5031 TV o
39 5.95 W ikt 0.23 0.6 0.47
40 6.122 L3S 0.26 0.29 0.23
41 6.76 2- HhBE 2.12 2.84 2.14
42 7.814 2- T 3ekvh — 0.62 —
43 8.48 2,6- =% Hoiboh 0.70 1.46 2.01
44 10.912 2- Ak 3.55 7.01 5.74
45 11.06 Kok o 0.26 0.93 1.02
kP
46 Wk, 11.149 2- Lk -3- WAk — — 0.74
S
47 12.719 Zoolhok — — 0.31
48 12.942 2- F A -3- ARk 0.21 0.3 0.25
49 13.184 2- LBte% (HEMF) 0.64 3.56 1.80
50 14.59 X F 8y 0.54 1.45 1.26
51 15.598 BA Ak F R — 0.65 1.76
52 16.962  3- ¥R -2- F i -4- kiR — 0.31 —
53 18.001 3- R ikekoh 1.50 6.14 5.35
54 18.852 2- FR A& -6- F Kbk — — 0.10
55 4 135 _: Phom — 0.23 0.54
56 4.586 2- B oy 0.31 0.54 —
57 /if;;t 8.292 3- Pk AR 2.58 1.92 1.95
58 10.214 —F AR 0.50 1.95 1.39
59 23.91 3- Ry — 0.09 0.17
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Fig.4 Clustering heat map of soy sauce flavor
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Fig.5 Analysis of different volatile flavor compounds in three
groups of soy sauce
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