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Effects of cutting angle and processing methods on quality factors

and volatile flavor compounds of steak
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Abstract: The chilled beef of Horgin West was used to cut in three
angles of parallel, vertical and 45 degrees, with the muscle fibers,
and cooked by the ways of roasting, decocting and microwave
heating. The quality factors (color, texture, cooking loss), and the
etermination and analysis of volatile flavor substances in different
cutting angles and ripening methods were carried out. The results
showed that the ripening method had a significant influence on the
color difference of the steak, and the steak with the mature and ver-

tical muscle fiber cutting showed the lowest in the cooking water loss
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rate. In physical properties, the shear force, hardness and chewiness
of the steak with 90 degree cut of muscle texture were the smallest,
which were 14.48 N, 110.00 N, 283.27 m]. respectively. In the
flavor matter, a great difference was found in the variety and content
of the beef in different cutting methods and heating methods. The
content and types of aldehydes, alcohols and esters in the steak of 90
degree vertical cutting and roasting was the highest, showing
70.5%, 8.24% and 6.89% respectively. At the same time, the mi-
croscopic characterization also proved that the 90 degree roasted beef
had higher muscle fiber compactness., smaller fascicular space and
the best eating quality.

Keywords: sirloin steak; cutting angle; cooked method; quality

change; volatile flavor
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Table 1 Change of color of steak in different cutting and

heating ways

PIEIMBE/ ) Iy X SR L EAN T Wb

i 25.9340.695 5.7440.9294 3.8840.342A
180 H
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Table 2 Variation of texture characteristics of steak under different cutting and heating modes
PIEIf B/ ) gy X sTE /N fifi i /N R/ m] AR PPt/ mm JKEFi /N RELAEE 1/ m]
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Figure 1 Rate of cooking loss of steak with different

cutting and heating methods
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Table 3 Volatile flavor of steak with different cutting and heating methods

180° 90° 45°
Ui EA i
¥ 1l R (583 %2 il F (583 %2 il F T
H LR+ kE-2- 1.04 0.42 0.14 0.69 — 0.65 0.13 0.34 0.41
{iES 15 3~ T -2 Dk e b ] — 0.09 0.06 0.30 — 0.21 — 0.07 —
I PO R ST 0.15 — — — 0.58 — — — 0.30
iE O 54.78 53.14 45.75 60.70 56.97 54.63 57.07 55.53 55.20
Tw 5.94 3.41 4.75 6.42 8.15 6.91 6.32 5.22 4.88
| —m 0.92 0.16 0.11 2.12 4.44 0.27 1.60 1.20 1.10
- 7 A — 0.55 0.19 0.99 — — — - 0.20
3- o 5 P - - - 0.08 — 0.12 0.15 — —
R B 0.18 — 0.22 0.13 0.15 0.17 0.31 0.24 0.20
+ 3.97 0.53 2.53 0.05 0.29 0.05 2.20 2.40 2.10
RIR T 0.05 — — 0.01 0.06 — 0.19 0.10 0.04
R mE 1.62 1.20 2.19 3.00 1.23 4.25 2.83 1.11 —
S G T — — — 0.55 — 0.11 0.28 — 0.36
A-THE 97 T 0.08 0.05 0.98 0.40 0.04 — 0.17 — —
1-1% 0.64 0.58 0.20 0.54 0.87 0.06 1.66 1.51 1.20
R -2-C H-1-BE 0.12 — — 0.40 0.30 0.32 0.67 0.33 -
-9~ D e 5 e - 0.11 0.08 0.11 — — 0.08 0.06 —
. 2- B i 0.11 0.06 — 0.20 0.15 0.15 0.08 0.07 —
L S — 0.26 0.25 0.09 — 0.14 — 0.20 —
SR — 0.09 — 0.06 — — — 0.08 0.05
1-3% 0.90 — 0.06 0.05 0.24 0.28 0.49 0.53 0.51
F 1.59 — — 0.04 0.08 0.71 — 0.94 0.05
i -2- 7% 4 -1 - 1.57 2.03 4.85 — 2.32 — — — 3.10
2-ZHE O 0.05 — 0.12 — 0.56 0.40 0.75 0.60 0.50
+—m — — 0.07 2.80 — 0.39 2.17 0.14 —
Wil — T Mg 2.21 2.16 4.13 3.93 0.05 1.17 3.00 3.00 2.45
JHE s R R R TR 0.63 0.17 0.05 1.03 0.51 0.20 0.38 0.98 0.70
T E . — R R 1.46 — 0.33 1.18 — — — — 0.05
HA A+ — N g 0.06 0.04 — 0.11 — — 0.08 — 0.06
R R R R — 0.06 — 0.10 0.06 — 0.34 0.30 —
-9~ 75 e M B2 . Wi — 0.15 0.16 0.09 — 0.13 0.08 — 0.08
M 2 TR (Z)-9-+ DU 45 1ig 0.34 — — 0.16 0.77 0.28 0.80 0.87 0.70
TN R R - - — 0.05 0.35 0.05 0.87 0.04 —
THITR i 0.09 0.12 0.12 0.04 0.20 0.08 — — —
W AEFR T R 1.21 — — — 1.80 — 0.13 0.30 0.40
A — BT R N g 0.68 — 1.82 — 0.75 — 0.29 0.20 0.60
+ 7S R g 0.05 — — — 0.05 — 0.14 0.13 0.12
N-C R (5-2-C 4 38O fig — 0.31 0.25 0.20 — — 0.11 — 0.26
R 2-CEEC®m 4.40 5.48 8.21 9.44 6.65 13.66 4.12 5.67 4.23
(7ES N N-B-2-F 3 2 0.93 2.25 2.30 0.47 - 1.47 1.20 2.42 —
2-(Z BN LR R 0.13 0.58 0.39 - 1.81 — 1.94 1.20 —
3 B 45 7K H i Tk 1.23 0.72 0.27 2.32 0.32 1.04 0.51 0.46 0.50
W i 7H 0 — 2.05 0.09 0.09 — 0.15 — — —
ik iR 0.13 — — 0.04 0.48 1.14 0.12 0.10 0.13
Sl beta-# 8 N % 2.02 0.09 — 0.56 — 0.79 — 0.11 —
4-SR TN AP - - — 0.50 0.29 0.07 0.40 0.40 —
(AT 0.10 — — — 0.12 — — 0.30 0.27
(D 11+ ANWH-1-Z. 0.05 — — — 0.06 — 0.17 0.13 —
RISTISE S 0.06 0.57 0.06 0.40 — 0.18 0.06 — 0.17
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Table 4 Relative content of volatile flavor compounds in steak

180° 90° 45°

GBS

7% 1 fouil] s 7% B s 7% fouil] fiise
(BN 1.33 0.66 0.25 0.99 0.64 0.95 0.14 0.47 0.88
[E5S 73.62  74.62  66.33  70.19  77.24  68.88  73.83 7412  78.74
2 7.47 5.66  10.90 8.20 6.38 7.55 9.99 6.38 7.13
B 7.46 3.91 8.50 6.86 5.01 2.12 6.77 6.67 6.70
i7ES 6.11  10.73  13.50 9.87 9.33  16.77 7.90  10.64 5.23
o 4.01 4.43 0.52 3.89 1.40 3.73 1.37 1.72 1.32
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Figure 2 Microstructure of steak with different cutting

and heating methods (20 X)
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