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Effects of simultaneous combination of steam and

microwave cooking on the quality of pork ribs
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Abstract: Objective: To determine the quality changes of the

quality of pork ribs in simultaneous combination of steam and mi-

crowave cooking. Methods: The physicochemical quality,

texture, fatty acids, amino acids, total thiol group, total

carbonyl and vitro protein digestibility of pork ribs treated with
simultaneous combination of steam and microwave were investi-

gated. Results: The simultaneous combination of steam and mi-
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crowave could significantly reduce the cooking time compared
And the
microwave with 500 W and steam with 1 300 W for 13 min (MS-

with the single steaming. combined cooking of
13) could reduce 48% of the cooking time. Compared with other
groups, the pork ribs of MS-13 group had the highest moisture
content, protein content and sulfhydryl content. which were
higher than those of the individual steamed group for 5.91%.
5.85% and 101.60% , respectively, which were higher than the
microwave group for 14.55%, 4.90% and 19.78% , respectively.
The pork ribs of MS-13 group had the lowest fat content and car-
bonyl content, which were 91.87% and 45.02% of the individual
steamed group, and 95.48% and 67.18% of the individual micro-
wave group. Compared with fresh pork ribs, the relative contents
of unsaturated fatty acids of MS-13 group increased significantly.
Conclusion: It can be seen that the pork ribs cooked by microwave
with 500 W and steam with 1 300 W for 13 min had better senso-
ry and nutritional quality.
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Figure 1
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Schematic diagram of simultaneous combina-

tion of steam and microwave cooking
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Table 1 Effect of cooking methods on physicochemical quality in pork ribs (n=3)
Ab ¥ 241 HEEBK/ % K&/ % HmASR/(1072g+ g ' DM)  JEli& /(107 2g - g~ DM)
S-25 26.6443.33% 46.68+0.35" 56.62+0.59" 38.614+0.31¢
M-6 32.1840.06° 43.164+0.21* 57.1340.24° 37.1540.06"
MS-5 32.86+1.99° 42.7140.45% 57.094+0.36" 37.86+0.13¢
MS-7 32.6841.15° 43.7240.33% 57.024+0.11° 37.1940.15°
MS-13 30.6540.90% 49.4440.36°¢ 59.9340.04° 35.47+0.32%
it A 64.684-0.3441 55.3440.91* 40.1040.09¢

T R BEAN R Fe 7R 22 5 8.3 (P<C0.05) ;DM 5 5.,
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Table 2 Effect of different cooking methods on change

of texture of pork ribs (n=28)

4k F )5 /N ML PE /N
S-25 10.9340.67" 33.864+2.14"
M-6 12.36+0.83¢ 25.86+2.98°
MS-5 15.46+0.72¢ 50.0142.54¢
MS-7 11.3940.30" 34.1042.63"
MS-13 7.5040.24 23.63+2.12¢

T S TR R 25 5 3 (P<C0.05)
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Table 3 Effect of cooking methods on fat acid composition in pork ribs %
i 5 12 S-25 M-6 MS-5 MS-7 MS-13 i P4
LR (Cro+ o) 0.10 0.09 0.08 0.09 0.09 0.09
AR (Ciz.0) 0.09 0.08 0.07 0.08 0.08 0.10
W R (Cry: o) 1.31 1.17 1.18 1.25 1.27 1.31
T HLERR (Cis: 0) 0.03 0.04 0.02 0.04 0.04 0.04
FER R (Cis: o) 21.42 23.84 24.95 23.48 23.05 23.85
PR AR (Cre - 1) 2.72 2.16 2.40 2.34 2.41 2.45
BERIR(Cir: 1) 0.12 0.21 0.12 0.19 0.17 0.17
TS ER (Cis: o) 8.48 12.78 12.85 11.14 10.62 10.98
AR (Cis e 1) 50.96 41.22 45.96 42.13 44.14 44.45
WM BER (Cis: 2) 12.44 15.85 10.31 16.68 15.64 14.15
W RRAR (Cis - 3) 0.53 0.89 0.39 0.92 0.81 0.82
AT (Coo: o) 0.13 0.16 0.18 0.15 0.15 0.16
T BRI R (Cao - 1) 0.81 0.55 0.74 0.59 0.62 0.64
TR R ER (Coo s 2D 0.54 0.56 0.45 0.59 0.57 0.51
TR SRR (Coe 3) 0.08 0.08 0.07 0.08 0.08 0.07
AELE VUM R (Cao - 4D 0.25 0.29 0.22 0.26 0.27 0.21
I HFFR (Coz e 0) 0.01 0.02 0.01 0.01 0.01 0.01
CfRiBs® 0 3156 3808 39.34  36.23  35.30 3654
AT i 5 TR 68.32 61.61 60.54 63.59 64.53 63.29
41 EEAXMNGSEERARMNZWE
Table 4 Effect of cooking methods on amino acids composition in pork ribs g/100 g DM
TR S-25 M-6 MS-5 MS-7 MS-13 1 P
KA R 3.94 4.39 4,32 4.35 4.17 5.41
BAMR 6.41 7.28 7.16 7.17 6.84 9.03
2 E R 1.28 1.42 1.35 1.37 1.33 1.73
AR 2.06 2.22 2.53 2.76 2.41 3.37
HEm 2.14 2.26 2.08 2.11 2.29 2.69
TE R 2.89 3.32 3.19 3.27 3.13 4.08
AR 2.38 2.63 2.60 2.60 2.45 3.20
(A 2.14 2.36 2.27 2.33 2.49 2.89
1% AR 1.33 1.33 1.46 1.35 1.44 1.61
o e A R 0.09 0.12 0.14 0.16 0.08 0.14
A R 2.55 2.91 2.79 2.89 2.95 3.51
HAMR 0.81 0.76 0.90 0.83 0.85 0.88
KN E R 1.58 1.80 1.72 1.75 1.72 2.18
RE AR 2.01 2.34 2.29 2.35 2.22 2.86
AR 2.81 3.18 3.09 3.14 3.05 3.91
R 3.47 3.90 3.87 4.06 3.62 4.95
Iy 2 R 1.07 1.76 1.18 1.19 1.17 1.39
Ry T 18.18 2043 2038 21.05 19.95 2570
Mg 38.95 43.99 42.92 43.70 42.21 53.82
T DM Ht3
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Table 5 Effect of cooking methods on contents of total
thiol group and carbonyl in pork ribs (n=3)
S A/ P/
Qb B A
(pmol + g~ b (nmol « mg ')
S-25 7.51+0.23% 8.64+0.25¢
M-6 12.6440.56¢ 5.794+0.05¢
MS-5 12.314+0.32¢ 5.62+0.16¢
MS-7 9.3740.14" 9.75+0.21¢
MS-13 15.14+0.27¢ 3.8940.430
fief 1R 20.32+£0.07¢ 1.7940.02*

T S TR R R 2 5 L3 (P<C0.05)
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