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Effects of irradiation on physico-chemical property of

Chinese soy-sauced beef
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Abstract: Objective: This study aimed to compare and analyze the
texture changes and lipid oxida-
high-
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physical and chemical properties,
beef by

temperature kettle sterilization. Methods:

tion of sauced irradiation sterilization and

was 2, 4. 6., 8 kGy, and the sterilization was performed at
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121 ‘C for 20 minutes in high temperature kettle. Results: The
results showed that irradiation with a dose of 6 or 8 kGy had the
same sterilizing effect as high temperature kettle, and could pro-
long the shelf life of beef. With the increase of irradiation dose,
L * (brightness value) of soy sauce beef showed a downward
trend as a whole, and the L * value of the sample in the irradia-
tion group was higher than that in the sauced beel without sterili-
zation, with the a * value increasing first and then gradually de-
creased. When the irradiation dose was < 6 kGy, the b * value of
the sample increased gradually with the increase of the irradiation
dose, but when the irradiation dose was > 6 kGy, the 6 * value

of the sample decreased again. Moreover, the b* value of soy
sauce beef in irradiation group was significantly higher than that
in control group (P<C0.05); The hardness and elasticity mainte-
nance of the irradiation group was better than that of high tem-
perature kettle sterilization. The peroxide value and acid value of
irradiated beef increased significantly with the increase of irradia-
tion dose (P<C0.05), and high temperature autoclair sterilization
had no significant effect on peroxide value of beef sauce. The acid
value of irradiation dose of 8 kGy group and high temperature
kettle sterilization group were significantly higher than that of
other groups (P<C0.05), and the irradiation increased the initial
malondialdehyde value of samples. Conclusion: Compared with
the control group, the shelf life of soy beef in the 6 kGy irradia-
tion group was longer and the irradiation treatment was more
easily accepted by consumers.

Keywords: irradiation dose; high temperature kettle sterilization;

sauce beef; storage temperature; storage quality
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Table 1 Sensory evaluation standard and evaluation

weight of soy sauce beef
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Table 2 Effects of irradiation on total number of bacterial colonies in Chinese soy-sauced beef

e 6 T / v WK ME/(CFU - g D)
e e WA 0K WA 5 R WSS 10 K W 15 K ICHE 20 K
CK 4 40.04+2.3 8 845.0423.5 =>1.0X10° >1.0X10° >1.0X10°
GW 2 — — — — —
FZ2 H 20.0£3.5 5564.0+15.7 >1.0X10° >1.0X10° >1.0X10°
! FZ4 4 8.0+1.5 4 865.0+40.3 >1.0X10° >1.0X10° >1.0X10°
F76 41 — — — — —
FZz8 41 — — — — —
CK 41 40.0+2.3  >1.0X10° >1.0X10°  >1.0X10°  >1.0X10°
GW 41 - - _ _ _
. F7Z2 H 20.0+3.5 >1.0X10° >1.0X10° =>1.0X10° >1.0X10°
2 FZ4 4 8.0+1.5 3 877.04+20.7 >1.0X10° >1.0X10° >1.0X10°
F76 4 — — - — —
FZ8 24 - - - - -
bR R
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Table 3 Effect of irradiation on coliform group of

Chinese soy-sauced beef
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FZ8 4 - - - - -
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Table 4 Effect of irradiation treatment on color
difference of beef in Chinese soy-sauced beef
FE 5L L~ a” b*
CK#4l  44.754+0.25¢  845+0.36°  10.0140.49¢
GW 4l  44.1240.24¢  8.53+0.52¢  10.09%0.08¢
FZ2 4l 46.42+0.17*  8.42-40.98'  10.38+0.14¢
FZ4 4] 45.31%+0.95°  8.49-+0.86>  10.76-0.09°
FZ6 41 45.15+0.17°  8.32+0.79°  10.54+0.81"
FZ8 41  44.8240.75¢ 8154075  10.39%0.13¢
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Table 5 Effects of irradiation on texture of beef with

Chinese soy-sauced beef

i) Wiz /N P
CK 4l 71.3545.96° 6.19+0.75¢
GW 4 68.00+7.36¢ 6.1240.64°
FZ2 41 71.5445.98% 6.18+0.49¢
FZ4 41 70.1744.95P 6.16+0.51"
FZ6 41 69.3849.84¢ 6.1540.67°
FZ8 4 68.8245.47¢ 6.14£0.82¢

T A — AR NG TR R 7R 28 5 i 3 (P <C0.05)
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Table 6 Effects of irradiation on fat oxidation of

Chinese soy-sauced beef

oy i AL E/ BB A/ N/

" (107 2geg H (mgeg ') (10 2mge+g
CK 4 0.055 540.004 6¢ 1.86+£0.47" 0.14840.026¢
GW 4 0.106 140.003 7¢  1.9240.54* 0.20940.035°
FZ2 4 0.066 140.004 99 1.87+0.36¢ 0.1684-0.041¢
FZ4 #H 0.086 340.006 3¢ 1.8840.54¢ 0.17540.034¢
F76 ¢ 0.096 6+0.004 9* 1.90+0.66° 0.19240.054¢
FZ8 4 0.104 240.003 7¢  1.9240.74* 0.20640.037"
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Table 7 Effects of irradiation on sensory quality of beef in Chinese soy-sauced beef

B % Ak o mpr By
CK #H 8.7440.49* 8.6540.35" 8.554+0.58" 8.72+0.18* 8.6840.29°
GW 4 8.5340.52° 8.6640.58% 8.4140.39¢ 8.5940.27¢ 8.57+0.63"
FZ2 H 8.7540.57¢ 8.6340.46" 8.534+0.19* 8.7040.267 8.6740.35°
FZ4 4 8.72+0.61% 8.5540.42° 8.5440.85% 8.69+0.25% 8.64+0.37%
FZ6 H 8.6840.53* 8.4140.12¢ 8.5140.24* 8.67+0.63* 8.58+0.11°
FZ8 H 8.63+0.152 8.2940.264 8.4640.46° 8.61+0.46¢ 8.51+0.46¢
T FF/NG F RN A s 25 5 0 3 (P <C0.05)
R 22 S e AN B S, T R i A K TR B T 4 S A A (D: 132-135.
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