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Analysis of antioxidant activity and flavor substances in soy sauce with different materials
ZHONG Xiaoting', LV Jie', YI Qianwu? LIU Yingtao?, YU Hangping®, LI Ke**

(1.New Hope Flavor Industry Co., Ltd., Chengdu 610000, China; 2.Chengdu GuoNiang Food Co., Ltd., Chengdu 610000, China;
3.Hunter Biotechnology Co., Ltd., Hangzhou 310051, China; 4.Sichuan Agricultural University, Ya'an 625014, China)

Abstract: The antioxidant activity of soy sauce brewed with three different raw materials was compared by zebrafish antioxidant experiment. Meanwhile,
the flavor substances of three fermented soy sauce were analyzed and compared by electronic nose, GC-MS and principle component analysis (PCA).
The results demonstrated that the antioxidant activity of black soybean sauce was significantly higher than soybean meal sauce and soybean sauce (P<<
0.05), and the flavor characteristics and volatile substance composition were significantly different from soybean sauce and soybean mealsauce. The dif-
ference of flavor characteristic of three soy sauce samples mainly showed that nitrogen oxides were the characteristic flavor of soybean sauce, while in-
organic sulfide, W2S alcohol and W1S methyl were the characteristics flavor of soybean meal soy sauce, and the main flavor compounds of black bean
soy sauce were heterocyclic compounds. The difference of volatile components showed that the content of 2-acetylpyrrole in black soybean sauce was
higher than soybean sauce and soybean meal sauce, the content of ethanol and phenylacetaldehyde in soybean meal sauce was higher, while the contents
of phenylethanol, 4-ethyl guaiacol and other important flavor substances in soybean sauce was significantly higher than black soybean sauce and soybean
meal sauce.
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Table 1 Experimental design of antioxidant effect of soy sauce in vivo
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TEHR 2 - 100 100

BT AT IO 80 wmol/L 0 0
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Table 2 Corresponding aroma types of different sensors of
electronic nose
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Table 3 Death rate of zebrafish treated by different concentration of
three soy sauce samples
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Fig. 1 Antioxidant activity in vivo of three soy sauce samples

2 9k 0.03% [ 3Tl il it o B 4 A ARG 1 e i 1
Fig. 2 Fluorescent diagram of the antioxidant activity of three soy
sauce samples with concentration 0.03% on Zebrafish
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Fig. 3 Principal component analysis of electronic nose of soy sauce
flavor
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Fig. 4 Sensors loading analysis of three soy sauce samples
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Table 4 Volatile flavor components of three soy sauce samples

i feaa N *Z;ji/ o
L 82.07+0.41 75.84+0.56 79.55+0.52

S 0.00+0.00 3.33+0.06 0.00+0.00

K IR P 0.39+0.01  0.00£0.00 2.33+0.05
Az 1324003 1.12+0.03 1.06+0.02

KW 4.88+0.05 6.58+0.05 1.13+0.02

i 0.00£0.00 0.00+£0.00 0.11+0.00

IR 1.06+0.02 1.19£0.02 1.67+0.03

F 1.92£0.04 1.72+0.02 1.55£0.01

=S 2- I T Wl 0.32+0.01  0.65+0.01 0.50+0.01
4-FAIE2 -T2 R e 0.00+0.00 0.00+0.00 0.21:x0.00
5-Fk-2- 3 0k-2- U 0.00£0.00 0.27+0.01 0.76+0.02

A2 S BNy Tl 0.00£0.00 0.00+£0.00 2.58+0.03
2-C IR 0.00+£0.00 0.19+0.00 0.00+0.00

) 3-LHE-5- SR 0.7520.02  0.480.01 0.00+0.00
ok 4-LH IR E) 0.45+0.02 1.98+0.03 0.29+0.01
24-" R TR 0.43+0.02  0.32+0.01 0.21+0.01
TR 0.00+£0.00 0.31+0.01 0.00+0.00

[[iES AR R IS 0.00£0.00 0.00+£0.00 0.23+0.00
KRN 0.4+0.01  0.32+0.01 0.54+0.02

- 3.4,4-— L2 R M-1-80 - 0.00£0.00 0.17+0.00 0.32+0.001
PRI 2 N 0.10+£0.00  0.00+0.00 0.08+0.00

2- £ Hk-6-HEIE 0.73+0.02  0.70+0.01  0.00+0.00

2- L HE-3-HIBLE R 0.00£0.00 0.00£0.00 1.31+0.02

3,5- L HE2-HIEE  0.7320.02  0.65£0.01  0.1120.00

253 -6~ e 0.00£0.00 0.21+0.01 0.00+0.00

253 -6~ H B 0.00£0.00 0.36+0.01 0.54+0.02

— 2,5- T HIFE-3-G-FEL THD EE  0.45+0.01  0.23+0.00  0.00+0.00
TR IR AR 0.39+0.01  0.00£0.00 0.00+£0.00

2- LRSI 0.43£0.02  0.70£0.02 3.46+0.03

3,5- T HIR-ABN AL 1.3540.02 0.95+0.01  0.60+0.02

T FRHE R Tk 0.00+0.00 0.00+0.00 0.87+0.02

3,5- T HIE-AB N IEIEE 0.58+0.02  0.60£0.03  0.00+0.00

2,6- i FE-4- g Sk 1234003 1.1240.02  0.00+0.00
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Fig. 5 Principal component analysis of volatile substances in
three soy sauce samples
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Table 5 Factor loading table of main components PC1 and PC2

Ay V/ELES] E PC1 PC2
LE -0.0018 -03115
T -0.0869 03072
. UG 02013  -0.0711
(S S
5 R -0.1035  -0.1651
WL 02013 0.1369
iy 0.1679  -0.042 1
IR 0.1615  0.0350
KW 0.1648 -0.1334
22N 4-HRE-2-JRIE-2- [ I 02197  -0.0366
5-FHE-2- R R -2- U 02135  0.0864
2-RHE-2- T I 0.0350 03245
TR LB -0.0893 02994
[N KL LT 0.1689  -0.1883
AR T HR — H g 02189  -0.0373
! 2-F CAE-FA U 0.0359  -0.2357
UGBS . .
3,4,4-= HIHE-2- 3R JRJA- 1 0.1965  0.1511
3-LFE-5- IRy -0.2100  -0.0787
2-L IR -0.0719 02214
[liES
4- 2L mAIR T -0.1044 02964
2,4- R TR -0.1945  -0.1406
FAlveS W LR IR 02194  -0.0359
ik X T H ik 02167  -0.0354
2- L HE-6- LI 02127  0.0308
2,6-— I HE-4-5 Henlt g 02126  0.0171
2- L HE-3- N IR 02179  -0.0353
2- LA 02182  -0.008 2
3,5 FBE- 447 Y S -0.1938  -0.1452
Fe 3,5- 7 FA L4075 A JE e 02166  0.0470
3,5- L3k 2-HSL-n e -0.1993  -0.0191
257 J)-6- HIHEnE -0.0880 03088
2- 5 1R-6- LA 1B 0.1795  0.1956
R 01299 02730
2,5-HIBE-3-G-HIIE TID WEWE 02009 -0.1349
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