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Effects of aging time and cooking degree on volatile flavors of beef
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Abstract: In order to study the effects of aging time, cooking degree
and their interaction on beef flavor components, the longissimus
dorsi of Simmental cattle in the process of aging time (3, 5, 7 d)
were selected to make steaks of medium, medium well and well done.
Volatile flavor components in different aging times and cooking
degree were analyzed by headspace solid-phase microextraction (HS-
SPME) combined with gas chromatography-mass spectrometry (GC-
MS) ., explored the best aging time and cooking degree which were
beneficial to flavor substances formated. Results showed that, a total

of 50 volatile compounds were identified in each beel sample. The rel-
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ative content of ester compounds was positively correlated with aging
time, negatively correlated with cooking degree. The relative
contents of hydrocarbons, ketones were negatively correlated with
aging time and cooking degree respectively. However, the relative
content of aldehydes was positively correlated with aging time and
cooking degree. Furan compounds were only detected in beef with ag-
ing for 7 days. Principal component analysis (PCA) and comprehen-
sive factor scores showed that the medium well beef with aging for 7
days gained the highest comprehensive score, which was the most
conducive condition to form better volatile flavors in beef.
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Table 1 The volatile flavor substances of all mature degrees of beef under different ripening time (n=54)

3d 5d 7d
3] EZS
ME MW WD ME MW WD ME MW WD
P R 0.40  1.33  1.12 1.53  0.72  0.51 190 0.79  0.41
5-H13E-2-C 1 — - — - — — — 0.04  0.04
. 3-FAE-2-T 0.03  0.13  — - 0.05  0.05  0.80 0.19  —
ik 2-T- il 0.04  0.04  0.03 0.05  0.05  0.06 0.10  0.04  0.03
6-H1 -3, 5-JJF — s-2- i 0.04  0.04  0.06 — 0.09 — 0.07  0.03  0.03
2+ = he i - - - - - 0.06  — - -
(S 49.50 3249  29.68 28.04 29.73 27.23 9.28 33.03 23.87
T 11.71  14.36  17.12  11.25 15.36  18.92 9.56  13.44 20.13
I 6.48  6.62  9.14  4.26  8.23  8.73 3.53  7.58 10.06
itk 2 + 0.62 0.04 0.39 0.06 — — — 0.14 0.15
2-Z 3T 4,70  3.68  1.87 — — 7.26 4.06  5.86  8.17
Pk 0.37  0.56  0.83 0.54  0.77  1.08  0.61  0.79  0.69
2-F B e - 1.60  2.11 — — — — — —
S i 0.26  0.04  0.54 1.50  0.63  1.58  4.07  0.16  0.06
K mE 1.21 — — — 1.03 — — — —
i -2- 1% -1 - — 0.12  0.14 0.17  0.09  0.09 0.12  0.08  0.04
1- ) P 1.94  3.35  2.10°  3.67 1.97 1.41 4.91 245  1.55
1-%% i 0.05 — — — — — 2.60 — —
e T =mE 0.89  3.58 3.61 1.69 3.40 3.23 1.98 2.92  3.13
n
1-— 1.23 042 0.73 0.95 0.21  0.16 — — 0.36
IEC 3.22  6.61  5.16 8.26  1.96  1.57 444  1.92  2.62
Sz 2-9-+ DU 47 - 1-E 0.41  0.28  0.37 0.22  0.39  0.35 — 0.18  0.22
J2-2- 0 -1 0.06 — — 0.10 — — 3.67  3.42 —
1-2¢ i 3.16  3.04  4.10 3.17  3.68  2.41 — 2,56 4.07
11 pu i — 0.13  0.07 0.28  0.17  0.27  0.28 — —
Tk 0.03  0.05  1.11 0.05  0.04  0.03 2.50 — —
A5 — 0.24  0.25 0.74  0.30  0.61 0.07  0.25  0.23
1-2¢ 4 2.86  2.90  3.59 2,79  3.01 1.76 — — 2.83
1,2,4,5-PUH % 0.18 — — 0.08  0.63 — 0.10 — 0.58
(L5 - - - — 0.25 — 1.50  0.37  0.27
(e RS IR.T 012  — — — 0.16 — 1.45  0.42  0.60
3-HJE-3- 32 I B AU 30 T e 3.56  3.62  3.59 3.35  3.36  3.33 — — 3.69
RVAYSH — 0.05 — — — — 1.74  0.53  0.33
e e 0.03 0.09 0.08 0.25 0.14 0.18 0.73 0.52 0.32
1,3- 2 3% 0.38  0.33  0.87 — 0.54  0.39 — 0.30  0.42
1-+ =4 0.03  0.04  0.04  0.06 0.05  0.06 0.75  0.45  0.16
A OO’ 0.15  0.21 0.20  0.12  0.32  0.15 — — —
i LR 0.16  0.25  0.26 0.35  0.22  0.19 0.42  0.21  0.28
RGN g - 0.04  0.04  0.08 - - 0.06 - -
N A BE N i — 0.07 0.03 0.08 0.07 0.07 0.08 0.06 0.03
fik 2 P+ — Y g — 0.05  0.03 5.36  0.78  1.44 9.31 3.37  1.09
R H TR 0.11 - - - - - - - -
AR R — T g 0.03  0.08  0.06 0.20  0.05  0.11 0.34  0.17  0.10
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Table 2 The volatile flavorspecies of all mature degrees of beef under different ripening time (7 =54)

3d 5d 7d

[UiES

ME MW WD ME MW WD ME MW WD
i 2 4 4 3 2 4 4 4 5 1
T K 7 7 5 4 5 5 6 6
B 10 9 9 10 10 9 8 8 8
reZk 8 8 7 7 10 7 8 7 10
S 2 2 2 2 2 2 1 1 1
fis % 2 4 4 4 3 3 3 3
Hopk 5 3 2 3 4 2 4 3 6

3 AEAHBHMETSHAANEESFAZEARKEYNEE
Table 3 The volatile flavor contents of all mature degrees of beefl under different ripening time (n=>54)
%
3d 5d 7d

ME MW WD ME MW WD ME MW WD
il 2% 0.51 1.54 1.21 1.58 0.91 0.68 2.87 1.09 0.51
[EES 73.41 59.35 61.14 44,15 54.09 63.22 26.86 60.84 63.07
=6 12.43 17.57 16.82 20.01 13.53 11.07 22.07 13.69 12.05
Bk 7.19 7.32 9.58 7.32 8.48 6.36 8.84 2.84 6.37
7S 0.31 0.46 0.46 0.47 0.54 0.34 0.42 0.21 0.28
[[FES 0.14 0.24 0.16 5.72 0.90 1.62 9.79 3.60 1.22
He%k 0.78 0.61 3.44 1.13 4.64 3.89 11.34 4.89 4.53
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Table 4 Eigenvalue and variance contribution rate of

principal component factor of volatile compounds

BIIRFEAEAR W 7 2T 7 A
oy it TEFR RIF® o JEF RiE
m/ % wRER/ % MRV R/ %
1 4299 61.419  61.419  4.299  61.419  61.419
2 1751 25.019  86.438  1.751  25.019  86.438
3 0.602  8.600  95.039
4 0.204 2912 97.950
5 0118 1.689  99.639
6 0.019  0.277  99.916
7 0.006  0.084 100.000
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Table 5 Principal component load matrix and eigenvector

of volatile compounds
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Table 6 First and second principal component scores and

comprehensive scores

Hemgmd il /d BAGIREE Y (PCIFD) Yo (PCITF) Y(LEEITFS)

ME —2.158 —0.055 —1.550
3 MwW —0.104 0.809 0.160
WD 0.073 1.483 0.481
ME 1.485 0.242 1.125
5 MW 0.010 1.412 0.415
WD —1.397 —0.440 —1.120
ME 4.703 —0.298 3.255
7 MW —1.109 —2.445 —1.495
WD —1.503 —0.707 —1.272

%1 E /5 (PCH % 2 EW5r(PC)

(A’
AT a FEAE 1] i A a FRAE 1)

il 2 0.959 0.463 —0.082 —0.062
figs 2 —0.974 —0.470 0.114 0.086
i 2 0.903 0.436 0.141 0.107
Je 0.474 0.229 0.773 0.584
R 2K 0.484 0.233 0.824 0.623
P 2% 0.849 0.409 —0.464 —0.351
ek 0.661 0.319 —0.468 —0.035
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