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Quality characteristics and volatile flavor compounds of sufu during the pre-fermentation process
SONG Lexin', ZHANG Yu?, WANG Xinpei', REN Jingjing', XIE Chunzhi'*

(1.College of Food and Biological Engineering, Xuzhou University of Technology, Xuzhou 221018, China;
2.Rongjiang County Market Supervision Administration Inspection and Testing Center, Qiandongnan 557200, China)

Abstract: In this study, the changes of physiochemical indexes, color parameters, texture parameters and volatile flavor substances of sufu during the
pre-fermentation process (0-5 d) were investigated by conventional detection methods, colorimeter, texture analyzer and headspace solid-phase mi-
croextraction-gas chromatography-mass spectrometry (HS-SPME-GC-MS) technology, and correlation analysis of the key volatile flavor substances
and quality indexes of sufu samples after prefermentation was conducted. The results showed that the moisture first decreased and then stabilized,
while the contents of total acid, amino acid nitrogen and water-soluble protein as a whole first increased and then decreased during the pre-fermenta-
tion process. The L* value and a* value generally showed a downward trend, while the b* value generally showed an upward trend, and the color differ-
ence value AE changed relatively little. The hardness, cohesion and adhesiveness all showed a trend of first increasing and then decreasing, while the
elasticity change trend was the opposite. A total of 71 volatile flavor substances were detected, based on the odor activity value (OAV), a total of 15 key
volatile flavor substances (OAV =1) and 8 characteristic volatile flavor substances (OAV = 50) were screened. Correlation analysis indicated that the
6 volatile flavor substances such as isovaleric acid, dimethyltrisulfide, isopentaldehyde, trimethylamine, dimethyl disulfide and isopentanol were sig-
nificantly or extremely significantly positively correlated with physicochemical indicators, color and texture parameters (P<<0.05, P<<0.01).

Key words: sufu; physicochemical property; volatile flavor compound; correlation
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Table 1 Changes of color parameters in sufu during pre-fermentation process
(S =Ei i MP SP1 SP2 SP3 SP4 SP5
L 75.53+4.33a 70.32+1.02b 70.45+0.30b 68.09+0.63b 70.35+0.71b 70.84+0.12b
a*fH -0.39+0.02b -0.51+0.05¢ -0.59+0.04d -0.29+0.05a -0.46+0.07bc -0.43+0.04bc
b*fd 15.43+0.45¢ 17.26+0.37b 17.19+£0.27b 23.50+0.44a 17.33+0.06b 17.06+£0.21b
AE 77.10+4.31a 72.41+1.04b 72.52+0.35b 72.03+0.47b 72.46+0.70b 72.86+0.16b
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Table 2 Changes of texture characteristics in sufu during pre—fermentation process

It H MP SP1 SP2 SP3 SP4 SP5
B J5/N 5.58+0.89b 7.40+1.13a 6.77+0.73ab 7.32+0.79a 8.02+0.48a 6.66+0.99ab
P 2R 0.59+0.01b 0.68+0.02a 0.62+0.02b 0.60+0.04b 0.58+0.01b 0.59+0.05b
¢ /mm 3.64+0.09a 2.66+0.26¢ 2.98+0.07bc 2.95+0.19bc 3.65+0.22bc 3.24+0.43ab
i b /N 3.31+0.58¢ 5.06+0.61a 4.22+0.60abc 4.38+0.40ab 4.68+0.35ab 3.90+0.72bc
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Table 3 Contents and aroma description of volatile flavor compounds during sufu pre—fermentation process

oy 1%%’3?‘@/ Iﬁﬂfé"‘/rl U i it/ (mg-kg')
min (mg-kg) MP SP1 SP2 SP3 SP4 SPs
PP 433 0.000 02 RRLIR - - 0.53 1.04 0.5 0.46
Z 1 4.48 100 A 226 2.20 2.12 2.42 2.42 2.63
LA EE 5.30 17.833 3 LR 0.25 0.14 0.25 0.87 0.55 0.29
TR 5.98 17.833 3 HHis & BOR A 0.07 - - - - -
TEE 732 8.83 A I A A - 0.11 0.09 0.23 0.19 0.17
i 7.40 28 SRELEY B AR 0.19 - - - - -
L3 9.59 1.9 TR 0.55 0.67 1.06 1.42 2.39 2.15
2-F LT WE 9.77 - bk - 0.09 0.19 0.32 0.33 0.29
L 15.94 1.059 7 WA AR 2.02 0.97 0.67 1.36 0.79 1.01
4-H HE-1-150 15.97 - IR - 0.98 0.67 1.36 0.73 1.01
2- BRI 17.63 0.061 Ay s AL AT 0.21 0.13 0.17 0.26 0.14 0.26
1E PR 21.44 14775 A 0.04 - - - - -
1-77 4 -3- 1 21.93 0.004 25 B R L IR 0.67 0.45 0.22 0.07 0.27 0.20
B 29.22 2.5 T BOL R 0.07 0.29 0.29 0.47 0.46 0.39
AN 6.33 6.03 6.26 9.82 8.77 8.86
SR 7.05 0.004 133 3 KT 0.07 0.16 0.17 0.19 0.26 0.30
o 12.40 0.002 5 T b 0.64 0.44 0.29 0.53 0.40 0.17
R 20.99 0.750 89 Ak 0.05 - - - 0.04 0.06
2- B T 20.79 - R A 0.87 - - - - -
TR 20.79 0.037 4 SN TASAVR 0.04 - - - - -
2,4-%% TG 20.79 0.000 07 iRl S 0.03 - - - - -
/N 1.70 0.60 0.46 0.72 0.70 0.53
LW 6.26 55 Tifs 2 ok - 0.61 - - 0.18 -
T 12.48 2.9 T2 7% ik ke - 0.16 - - - -
TR 15.16 0.057'5 i BLik - 0.10 0.09 0.12 0.26 0.14
N - 0.87 0.09 0.12 0.44 0.14
TR L BR 425 38.3 EONb R 3.35 3.44 3.41 3.83 4.09 3.91
2R T 6.23 0.008 5 R 0.08 - - - - -
TR TR 8.85 0.01 WORT W E 0.33 - - - - -
T H R 9.24 0.3295 R 0.27 0.14 0.11 0.12 0.09 0.05
SRR H R 11.37 0.024 2 g 0.23 0.15 0.16 0.16 0.15 0.21
TR 17.58 0.018 R 0.11 - - - - -
H R AR g 23.51 - o S AR 0.03 - - - - -
LRI TR 24.64 0.2 R JET AR B - 0.03 0.05 0.05 0.06 0.06
2-FP 35 1 1 g 31.53 - 0.04 - - - - -
/N 444 3.76 3.73 4.16 439 4.23
2- T 5.86 - B TORT vk - 0.52 0.63 0.72 0.56 0.40
2- 4. 7.98 12.05 IS - 0.16 0.17 0.19 0.26 0.12
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e Rt )/ Mty e # i/ (mg-kg')
min (mg-kg") MP SP1 SP2 SP3 SP4 SPs
2,5-2¢ T 22.14 - BRIk 0.05 0.03 - - - -
3-3 1 22.42 0.023 RE 0.19 - - - - -
2-T-fif 27.94 0.049 75 e+ FAR S 0.10 0.09 0.06 0.08 0.07
N2 0.24 0.81 0.89 0.97 0.90 0.59
11 11.94 0.000 5 IRREIIN - 0.10 - - - -
2-F 0 12.68 - - - 0.11 0.07 0.20 0.21 0.05
1,3-9 s 13.63 5.6 - - 0.15 0.14 0.21 0.13 0.09
RN 17.12 0.0418 J5 Ak 2.49 1.78 2.38 2.78 1.45 2.12
1,3-T 4 18.91 - MR AL - 0.25 - - - -
[HEES 20.14 - 0.08 0.66 133 125 0.91 0.17
1 27.84 0.024 45 TR R0 1 7 - 0.03 0.03 - - -
T 28.26 - - 0.03 0.02 0.04 0.02 0.03 0.02
2-F A 28.55 - AR R - 0.07 0.02 0.02 0.01 -
1 3E-2- T W 29.73 - - - 0.07 0.04 0.06 0.03 0.03
1-38 47 31.96 - I ) 7 ke - 0.05 0.04 0.05 0.02 0.03
iy 33.39 10 RS 0.02 - - - - -
(= 38.15 - - 0.02 - - - - -
7~ U A 41.95 - - 0.01 - - - -
+F ke 46.27 - JiFs uk 0.01 0.03 0.02 0.01 0.02 0.01
+HME 46.35 - - 0.02 - - - - -
/it 2.67 3.33 4.11 4.6 2.81 2.52
= 438 0.000 483 5 i JIE b 1.05 0.54 2.51 2.06 3.25 2.06
R 493 - Mok Ik 3 ok - - - - - 1.08
T TR 10.02 0.001 1 Lk 0.06 0.20 0.76 1.61 1.58 0.52
TR =6 21.58 0.000 004 985 IBLEUS - - - - 0.04 0.02
LS 38.20 0.021 MR BE SR & B EE IS 5Lk 0.73 0.75 1.10 2.67 1.32 1.18
NaE 1.84 1.54 437 6.34 6.19 4.86
THI 15.55 0.6012 35 A Ik 0.63 0.57 0.60 0.69 0.52 0.42
[BEE 20.54 0.177 12 - 0.54 0.53 0.62 0.59 0.37 0.45
TH 26.12 0.661 666 7 05 IR 0.15 0.17 0.14 0.09 0.08 0.08
RS 31.35 6 - 0.09 0.14 0.11 0.13 0.04 0.03
eSS 36.34 0.6012 - 0.04 0.05 0.04 0.04 0.02 0.02
N2 1.45 1.46 1.51 1.54 1.03 1.00
ES 22.45 58.585 25 RUS 242 426 7.15 8.38 9.59 9.55
X 27.34 0.004 7 S0 AR 0.11 0.05 0.06 0.09 0.11 0.07
A AT 28.07 0.01545 T 7 R 0.07 - - - - -
4-CHHE 32.08 - VAR <0.01 - - - - -
N2 2.60 431 7.21 8.47 9.70 9.62
2-Z, FE kg 8.38 - IR Lk 0.41 0.35 0.34 0.32 0.25 0.16
2,5- L0k g 8.61 - AGIUS - 0.12 0.10 0.13 0.09 0.09
2- Tk B 1 g 18.39 12,5126 FIE A SRR A il ok 0.18 0.18 0.21 0.38 - 0.53
2- 3 0k 1 22.59 0.005 9 N 0.69 2.17 1.96 - - -
NaE 1.28 2.82 2.61 0.83 0.34 0.78
it 22.55 25.48 31.24 37.57 3527 33.13

T2 =" RN ARG Y a TE K A BT i 5 AN 8] 4 2 1 KGR ) 52 1) 180 (A (mg/kg ) ™5 b« 75 W 4 AR 38 5 SCHK [21] % Chemical Book % #E J2 (https : //www.

chemicalbook.com/ProductIndex.aspx ) 7% 1 .
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2.5 R ABEIEE MR A R Th ik
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Fig. 5 Key volatile flavor components of sufu sample SP5 after
pre—fermentation
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Fig. 6 Correlation analysis of key volatile flavor compounds and
quality indexes
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