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Effect of sauce time on the flavor and texture change of traditional

sauce and braised pork products
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The changes of volatile flavor substances, free amino
acids and texture of the samples in the traditional sauce process of
pork were studied. The electronic nose principal component anal-
ysis (PCA) found that the flavor of the sample changed signifi-
cantly during the sauce process. The gas chromatography-mass
spectrometry (GC-MS) was used to further analyze the volatile
components of the sample, and the flavor substances related to
the spices in the sample were found. Most of them (o. umbellif-

era, terpenes, etc.) were detected and accumulated in the late
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stage of soy sauce (60~ 120 min), and the flavor substances
(hexanal, etc.) associated with fat oxidation, amino acid degra-
dation, and Maillard reaction are mostly detected in the early
stage of the sauce (0 to 60 min) and rapidly accumulated in a
short period of time. The content of total free amino acids in the
samples changed significantly. The total free amino acid content
in the raw meat was 289.45 mg/100 g, which generally increased
during the sauce preparation process. The maximum value
reached 415. 60 mg/100 g after processing for 120 minutes.
During the process of sauce preparation, the hardness and chewi-
ness of the samples increased first and then decreased. Combined
with the sensory evaluation, the texture of the sample (hardness
of 3 000~3 500 g and chewability of 1 300~1 600 g) was found
good when the sauce was processed for 40~60 minutes. The bet-
ter flavor could be obtained with longer processes, though it was
not conducive to the formation of the texture of the sample. The
overall sensory evaluation indicated that the sample quality was
best when the sauce was processed for 100 minutes.
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Figure 1  Analysis of traditional sauce products

PCA results
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Table 2 Changes in the relative content of flavor substances in the traditional sauce process

i P =Ny
1k ‘1% - | ?qufra%/% | |
JUIES f A 30 min 60 min 90 min 120 min
TR 3.53 — — — —
1.3-TH R — 0.14 0.10 — —
X — 1.74 — — — —
1-F3E-3-(1-HI 3L 2. 38) - - 3.98 2.75 — —
Rk — - — — 0.02
2,2,3- = W BL-WOR[2.2. 1 1 B b — — — 0.05 —
2,6,6-= H B BUIR[3.1.1 ] Bé ki — — — — 0.03
6,6- " F 3E-2-3 H - XU [ 3. 1.1 ] Pide — 0.38 0.68 0.82 1.00
77 -2 R SRR [ 2.2.1 ] B b - 0.05 — — —
RIEyide — — 1.08 2.58 3.76
1,3,5,7-3F3F 045 0.83 0.03 — — —
1- 247 337 B L3R I U — 0.14 — - —
1,5,5-= 1 JE-3-T0 F 53 2 4 — 0.23 0.30 — —
1-F J-4-(1-H JE W 2 80 -8 O 4 — 0.09 1.12 0.49 0.69
- 4= - 1-(1-F B 2 ) - IR M — 0.10 0.02 — —
s 2.6,6-= HISEWIF[3.1. 11524 — - 0.34 0.45 0.52
3.7-T W -2,6-9F — 0.06 0.11 0.11 0.09
3,7-THIHE-1,3,6-F — — — — 0.26
3. 7- T HIHE-1,3,7-F — 0.07 — — —
T-H L3, 4 T — — 0.37 — —
B3 — 0.12 0.23 0.28 0.31
a-JER — 0.11 0.83 1.50 0.12
A-H M - — — 0.56 1.12
d-FP G - - — 1.83 2.30
A-K R — — — 1.15 1.87
C-FA I 4 - 0.80 0.75 1.44 2.15
A-E I - - 0.10 0.34 0.84
fiE - - — 0.06 —
4-F 3E-1-(1-H1 36 2 3 - WA [3.1.0 ] & -2- M — — - - 0.33
At 6.10 6.30 8.78 11.66 16.41
K - - 0.04 0.03 0.02
25 31N 4.39 0.24 0.60 0.10 0.43
Fig -t — 3.72 7.82 21.12 23.18
1-7% ms - - 1.15 1.16 0.60
-2 E — 0.97 0.62 0.97 0.44
1-C -3~ 0.30 - - - -
1-BE — 0.20 0.05 0.06 0.06
_ He‘}%—:s—@% — 2.43 1.68 1.61 1.33
2- 115 i P i 0.64 0.04 0.02 - —
2-3F I 1 — 0.10 0.08 0.08 0.09
ARSI - 0.24 0.60 0.74 0.99
A0l AE - - - - 0.26
1-F 3-4-(1-F 3% 2 36O -3 e — 1.18 0.03 0.08 4.40
- 3E-4-(-F3E 23D -2- A O -1 — — 0.04 0.07 0.25
1-F- Hi-4- - 0.06 0.04 0.06 0.09
- HE-1,2-2 — - 1.17 — — 0.17
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s fets | 30 min 60 min 90 min 120 min
2-Z M H-RR[2.1.1] 8 be-2-B% — — — 0.04 0.06
2-2.%6-1-C 0.77 0.05 — — —
AR B - - 0.20 — —
2-(2-5 HE TN S 3 -3- 1 Bk R — — — — 0.04
2,3- T — 0.09 — — —
2,6- " H 3-3,5,7-F = -2 — 0.04 — — —
2,6,6- = F B DA 3.1.1] pF-3-F% — - - 0.18 —
2,7- T H H-2,6-3 -1 — — 0.14 0.17 0.07
3-H BE-1-T — 0.02 — — —
3, 5-F T -2- T - — - — 0.01
3, 7- B HE-1,6-9F -3 - 1.26 3.50 4.78 5.94
3,7-Z W HE-3, 63 -1 — — 0.06 0.14 —
4TI TR - - — — 0.03
A= A1 — 0.38 0.49 1.80 2.32

P 2k 4-F-1-O B - 0.20 — — —
4-F JE-1-C1-F 36 2 98 -3-3F & J - 1 - — — 0.99 1.37 1.85
5-H BE-2- O e - — 0.03 — —
5-H1 JE-2- P i - — — 0.04 —
6~ H-2- 1 Bk-2- P - 0.11 — 0.22 —
6+ 6~ H B2 F LUK [3.1.1 ] -3 — 0.05 0.06 0.08 0.08
6-F LBk - 1% — — 0.04 — —
9~ 7B I - 1T — - — 0.05 —
Pz, - 0.06 — — —
N 2.43 — — - —
+Z W — 0.41 0.17 — —
il it -4 — 0.55 — — —
T 0 — — 0.11 — 0.02
Xof - FH G S D R R -7 - — — 0.04 0.03
it 8.53 13.57 18.56 34.99 42.76
R - 1.31 1.57 1.27 0.90
CE - 45.35 41.69 33.22 20.55
BT — — 0.51 0.41 —
FE — 0.61 0.40 0.59 0.61
T — 1.27 0.78 0.85 0.86
a- LR LT — — — — 0.05
23 F — 0.07 0.08 0.10 0.06
2-BE I — 0.08 0.05 0.05 0.05
2-9F. 2 H-6-F 353, 5- P S - - — - 0.02
-+ s — — — — 0.02
IR - 0.18 0.34 0.54 0.79
Fr e - 0.07 0.08 0.08 0.09
T 0.20 0.52
2- B -3 - 2- T s — — — 0.04 —
2.3 A -1H-Bf-4-H — - — - 0.03

2,4-5% g — — — 0.07 —
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23k 2

[leg ] AR 4t/ %

GBS fesr s Py 30 min 60 min 90 min 120 min
2.6,6-=F3-1,3- 0 0 - 1-F EE — 0.62 0.51 0.74 0.81
3.7 -6 M - - — — 0.02
3.7 11-=F %£-2,6.10-+ 5k = Mt - - 0.05 0.04 0.02
A-F JE-3- 3R O M- 1-F - - — — 0.02

[f2S
4- PP 4 DR R R — - 0.04 0.05 0.05
A-C1-H 3k 2 50 - I B - 5.72 2.72 3.94 4,37
6. 6-— 1IR3 1.1 1 Pe-2-4-2- T i — — 0.05 0.06 0.06
it 0.00 53.28 48.87 42.25 29.95
LR 1.17 - — 0.05 0.06
FE-T W — 0.16 — - -
2-CR A S -INIR — — 0.03 — —
TR - - - 0.04 -
iR — 0.06 — — —

[iIFES IE 2R — — — — 0.03
IE Nk 8.73 — — - —
RN 3.38 — — — —
1A= -2- R YR — 0.03 - 0.05 —
S -6-3R TR — - 0.01 — —
it 13.28 0.25 0.04 0.14 0.09
1-CZ S ) -2- P9 I - - 0.04 0.04 -
12 3-2- 5 i - - - - 0.05
1P I B -2- ] - - 0.06 0.08 0.10

_ 2,3-3F - 4.91 4.27 3.53 2.75
2-BE i - - 0.04 — —
1,3, 3-= W H-BUF[2.2. 1] P-2-Fid — 0.16 0.41 0.91 0.97
L7, 7- = W - 2.2. 1] P -2- il — — — 0.06 0.03
25 2-CNE-2 5 3- W W WP ) -2 - 2 T - — - - 0.03
2- & HE-3-FR - A H- ML g -4- i) - - - - 0.02
3-J2d-2- T 0.85 - 0.06 0.08 -
3.3 A1, 2 B W - - - 0.07 -

(GBS 6,6~ HI BL-BUIR[3.1.1 ] PE-2- il — — 0.04 — —
6-FF -5~ P4 -2 - 0.80 0.89 1.54 2.22
INE-Ta- W3- TH-2i-1- - - - — 0.02
it 0.85 5.87 5.74 6.31 6.19
LR AR, TR - — 0.05 — —
LRI R TR - — — — 0.05
1,7, T- = SRR 2.2, 1] BE-2- 3L TR - — — — 0.02
LRI 4 - 31 J - — - — 0.01

fiii 2 [ 75 e 2 H g 0.92 — — - —
1, 2- R Z TR, X (2- WY N 36 ) Tig 1.81 — — — 0.01

S LR 1R -1 2-(2- 8 -1, 3- AR
2-3) 2,5 1 R
1.2-2 Z 1%, Z LR — — — — 0.03
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4&?% - AR 8/ %
LB 1% [ 30 min 60 min 90 min 120 min
R, 2- 3 -2 B — 0.03 0.03 0.02 0.05
1E O R & 97 H g - - - — 0.04
) 2,6-3 -1-18, 3, 7- W3- 2 TR IR — — 0.02 0.20 0.11
[LiES B
TR DO TR — — 0.20 0.18 0.18
VA BR T T - — — — 0.02
it 4.10 0.03 0.30 0.40 0.52
N T T e — 0.34 0.08 — —
-_— ] 7 15 - - 0.12 0.30 0.44
15- 5 -5- ik 0.81 0.01 — — —
At 0.81 0.35 0.20 0.30 0.44
2,4-X0(L, 1-Z L 230 - 3.04 — - — —
LiES T A - - - 0.02 0.01
At 3.04 0.00 0.00 0.02 0.01
I3 - - - - 0.03
5~ TP - - R — PP i e 0.17 0.09 — — —
N-[3-CZ PR U TR 2k )1 It i - - 0.42 1.04 0.85
2-BUT A R L A - N 2R A R - L T - - — — 0.08
2P - N - - - - 0.26
Z[4.3.1.1(3,8) ] —%e-1-1% — — — — .05
L 2,jngW%*:M?[L.I.Eﬁ*zAf%Hi? — - — 0.04 Oj)
KW EY
NHE 2,3 K-d-d - E - — — — 0.03
R E = - 0.14 0.20 0.08 0.22
2-F 230 e 1.08 1.05 0.64 0.33 —
PP fre — 0.07 — — -
Hh-4- CREEBE I -BUR[3.2.1]¢-2- 4 — — 0.20 — —
it 1.25 1.35 1.46 1.49 1.52
5-Z VU S - s - 5-= Y FE-2- 1k iR Y R — - — - 0.08
2-JF Ik 2 - 0.25 0.19 0.20 0.20
o . - - - 0.03 0.01
S5-MP R 4k- 1, 3- P He- L H-nig g - - - - 0.04
2- I H- 1) g - 0.25 0.15 0.17 0.26
3-(A-FH -3 I I 6 ) -k W - - - - 0.02
i - 0.08 0.17 0.19 0.24
05 16 B 4R AL (kg ) — — — 0.01 —
- %ﬁ%l\fé@ — — — 0.09 0.29
2- 2 Tk L WE Wy - — - — 0.08
3-Ha,5- ZFFE-N- IR ik — — 0.71 1.05 —
- iip 19.16 — — — -
- 0.46 — — - —
RIAY R SN It = W5 1.12 0.08 0.07 0.11 —
LR 20.10 0.27 — — -
| iy R A B A AR - 0.09 0.16 0.19 0.04
T O I-I ORE b - — 0.07 - —
it 40.84 1.02 1.52 2.04 1.26
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Table 3 Changes in free amino acid content during the
process of sauce in traditional sauce products
mg/100 g
IR 0 min 30 min 60 min 90 min 120 min
KRAHM(Asp) 11,62 10.88  10.86  11.61  11.50
A A (Glw 22.26  25.76  22.89  33.54  34.93
22 54 iR (Ser) 2.77 3.43 3.10 3.31 4.59
H & ® (Gly) 7.72  10.80 9.26 9.55  12.89
JR &R (Thr) 15.52  16.03  16.12  16.89  18.75
& R (Ala) 119.32  164.67 166.43 172.09 184.02
it 2 R (Pro) 12.06  11.03 9.21 9.89  11.13
K& (Arg) 8.15 9.86 8.78  11.75  14.95
A R (Val) 17.96  16.81  16.31  17.43  17.91
AR (Lys) 9.27  11.59  10.55  13.13  12.98
4 B (His) 5.60 8.15 7.29 7.31  12.40
fi% W (Tyr) 18.04  23.29  22.34  22.47  24.54
& R (Cys) 3.38 5.45 4.40 4.49 6.85
FRi &R (Met)  6.52 8.11 7.32 7.68 8.59
RN % iz (Phe) 8.29 9.65 8.94  10.75  10.76
SEA R (Lie) 7.08 8.29 7.80 8.26 9.48
SR (Lew) 13.88  16.12  15.07  18.30  18.31
MUFE A LR 289.45  361.93  346.67 378.46  415.60
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Figure 2 Texture

changes of traditional sauce and

braised pork products
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Figure 3 Changes in sensory scores of traditional sauce

and braised pork products
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