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Abstract

The objective of this study was to investigate the effects of marinade condition (injection and tumbling process) on the
physicochemical and sensory characteristics of marinade steak. The pH of marinade steaks was in the range of 5.26-5.51,
with the highest level in the injection/tumbling (IT) treatment, while injection processes tended to result in higher pH levels
(p<0.05). Salinity and sweetness contents were determined to be the highest in the IT treatment. Cooking loss was highest
in the control (Immersion, 6 hr), but there were no significant differences between control and injection/tumbling, injection/
vacuum/tumbling (IVT), and vacuum/tumbling treatments. Hardness was in the range of 8.01-13.99 kg, with the lowest
level observed for the IVT treatment, and the highest level observed for the control. However, there were no significant
differences in hardness between injection process treatments and non-injection process treatments. Therefore, injection and
tumbling processes have a similar effect on meat tenderness. In the sensory evaluation, there was a significant difference
between the control, injection and tumbling process treatments in terms of tenderness, texture preference and taste. These
results suggest that injection and tumbling processes improved tenderness, product yield and sensory preference in meat

products.
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Table 1. pH, salinity and sweetness properties of meat by curing methods with injection and tumbling

Control T 1 IT IVT
pH 5.31+0.007 5.26+0.01° 5.36+0.01° 5.37+0.01° 5.51+0.01° 5.41+0.01°
Salinity (%) 0.20+0.00¢ 0.60+0.00° 0.60+0.10° 0.40+0.00° 0.78+0.03* 0.83+0.06*
Sweetness (%) 0.97+0.06° 1.00:£0.00% 1.23+0.06" 1.03+0.06* 1.27+0.12° 1.13+0.12%

*Control, immersion (6 hr); T, tumbling; VT, vacuum/tumbling; I, injection; IT, injection/tumbling; IVT, injection/vacuum/tumbling
“*Means with different superscripts in the same row represent significant difference at p<0.05.

Table 2. Cooking loss and texture properties of meat by curing methods with injection and tumbling

Control T VT 1 IT IVT
Cooking loss (%) 22.08+2.40° 14.45+0.69> 19.53+4.81%¢ 13.98+0.34¢ 17.67+0.05%¢ 20.09+0.71%
Hardness (kg) 13.99+2.03% 10.78+1.22° 9.13+1.51% 8.52+2 .42 9.02+2.10%® 8.01+1.87°
Springiness (mm) 0.86+0.16 0.87+0.09 0.77+0.07 0.77+0.24 0.94+0.18 0.82+0.10
Cohesiveness (%) 0.54+0.06 0.43+0.03° 0.43+0.04° 0.36+0.12° 0.44+0.07° 0.41%0.06"

Gumminess (kg)

7,498.07+752.39* 4,353.60+575.56° 3,934.67+£824.32% 3,053.54+815.60° 3,743.02+840.48% 3,617.28+938.24

Chewiness (kg*mm) 6,627.57+986.67° 4,040.35£665.09° 3,201.55+£639.75 2,868.30+593.14° 3,361.20+688.27%° 2,731.01+777.29°

*Control, immersion (6 hr); T, tumbling; VT, vacuum/tumbling; I, injection; IT, injection/tumbling; IVT, injection/vacuum/tumbling
*“Means with different superscripts in the same row represent significant difference at p<0.05.
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Table 3. Color properties of meat by curing methods with injection and tumbling

Control M VT 1 1T IVT
L* 26.62+0.259 32.35+0.58° 32.25+0.24° 30.67+0.11% 30.67+0.11% 31.64+1.27%
Before a* 10.83+0.25 10.87+0.12°° 11.40+0.01° 10.46+0.07° 10.46+0.07° 12.08+0.84%
b* 3.2440.05¢ 6.62+0.23% 6.64+0.23% 5.55+0.30" 5.55+0.30° 5.57+0.14°
L* 28.85+0.63° 36.53+0.53% 35.92+1.05° 26.26+0.549 26.26+0.549 34.39+0.31°
After a* 6.00+0.21% 5.3440.02¢ 4.94+0.06¢ 5.61+0.09" 5.61+0.09° 4.63+0.04¢
b* 7.39+0.22° 7.28+0.132 6.24+0.11° 5.93+0.08¢ 5.93+0.08¢ 6.35+0.09°

*Control, immersion (6 hr); T, tumbling; VT, vacuum/tumbling; I, injection; IT, injection/tumbling; IVT, injection/vacuum/tumbling

PSTD L=97.10, a=-0.17, b=2.08

“*Means with different superscripts in the same row represent significant difference at p<0.05.
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Table 4. Sensory evaluation of meat by curing methods with injection and tumbling (n=30)

Item* Control” T VT I IT IVT

Appearance 6.25+0.89™ 7.25+1.04° 7.13+0.83° 5.88+1.25° 6.38+1.41™ 7.25+1.28°
Flavor 5.25+1.04° 6.00+1.20% 6.63+1.06° 5.75+0.89% 6.63+0.74° 6.00+1.07%
Juiciness 4.88+1.73° 7.25+1.16* 6.38+1.60° 6.38+1.19° 6.88+0.83% 6.00+0.76*

Texture (Tenderness degree) 4.13+1.96° 7.00+£0.93% 6.88+1.55% 6.50£1.41% 7.13+£0.64% 6.63+£1.92%
Texture (Preference) 4.50+1.60° 6.25+1.58* 6.63+1.30* 6.13£1.36" 6.75+1.04* 6.25+1.28*
Taste 5.75+1.75 6.25+1.49 6.38+1.19 6.13+1.55 6.38+1.19 6.13+1.25
Overall acceptability 4.88+1.89° 6.13£1.46" 6.25+1.49% 5.63£1.30% 6.75+1.04* 6.25+0.89%

* Appearance, flavor, juiciness, texture (degree and preference), taste and overall acceptability (1=very bad, 9=very good), texture (Ten-

derness degree: 1=very dry, 9=very tender)

DControl, immersion (6 hr); T, tumbling; VT, vacuum/tumbling; I, injection; IT, injection/tumbling; IVT, injection/vacuum/tumbling
**Means with different superscripts in the same row represent significant difference at p<0.05
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