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Optimization in Recipe of Sous Vide Packaged Seasoned Beef
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Abstract Vinegar and/or sake are often added for preservation hurdle in Korean seasoned beef product, affecting its
sensory quality. Sous vide packaging formerly developed requires optimization of formulation recipe in these ingredients.
Therefore this study looked into the effect of vinegar and sake on the sensory quality attributes by response surface meth-
odology. The addition of vinegar lowered the product pH significantly but sake addition did increase it slightly. Water
activity did not change with the addition of these. Ten day storage at 8°C did not make any significant changes in pH,
salt content and water activity. The added vinegar and/or sake in the formulation degraded the hedonic sensory scores
of the product. The storage of the product made the degradation effect less pronounced. For the stored product the effect
of sake on taste, texture and flavor was greater than that of vinegar. The respective addition of vinegar and sake less than
4.0 and 4.5% could maintain the required sensory quality and thus was suggested in this study as their affordable use level

for preservation hurdle.
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Table 1. Actual and coded levels of sake and vinegar used in a
rotatable central composite design

Treatment | Actual levels (%) Coded levels
number | Vinegar | Sake |Vinegar (X,)|Sake (X))
1 6 3.25 +1.414 0
2 5.12 5.55 +1 +1
3 3 6.5 0 +1.414

4 0.88 5.55 -1 +1
5 0 3.25 -1.414 0
6 0.88 0.95 -1 -1
7 3 0 0 1414
8 5.12 0.95 +1 -1
9 3 3.25 0 0

= (Vinegar concentration-3) /2.12
X, = (Sake concentration-3.25) /2.30
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Table 2. The effect of vinegar and sake on pH, salt concentration and A, of seasoned beef after processing and 10 day storage.

Treatment number — PH .S.alt concentration (%) Initial A, (%)
Initial After 10 days Initial After 10 days
1 5.04 £0.01 5.09 £0.05 3.31+0.24 324 +0.10 95.63 £0.04
2 5.11+0.09 5.15+0.08 3.12£0.08 3.20£0.07 95.70 £0.14
3 529+0.11 5.29£0.07 3.39£0.09 3.37£0.08 95.15£0.07
4 5.43+0.13 538 +0.21 3.68 £0.03 3.60+0.15 94.98 £0.25
5 5.61+£0.13 5.60 £0.06 4.27£0.03 4.10+0.17 95.18 £0.18
6 531+0.18 5.43+£0.19 4224024 4.161+0.28 95.30 £0.00
7 517%0.17 524 +£0.04 4.12£0.20 4.10£0.17 95.68 £0.18
8 5.00+0.15 5.05+0.03 3.78 £0.16 3.76 £0.18 95.90 £0.42
9 5.20+0.13 5.24 £0.05 3.81£0.04 3.77£0.03 94.93 £0.32

Table 3. The effect of vinegar and sake on initial sensory quality of the sous vide packaged seasoned beef.

Treatment sample Taste Texture Flavor Color Acceptability
1 4.90 + 1.66 521£1.95 5.02£1.51 571£1.04 471+ 1.63
2 444 +1.58 531£1.99 5.10£1.33 538+1.29 446 +£145
3 5.17+£1.58 542+ 1.74 5.58 £ 1.46 5.87£0.89 523£1.62
4 5.19£1.53 5.10+1.88 5.67£1.20 563 1.19 492+ 1.51
5 562t 1.72 5.73 £1.69 585+ 1.51 6.17£1.18 544£1.72
6 627127 5.92£1.80 6.19+1.14 6.19£1.05 6.06+1.32
7 5.94£1.53 538+ 1.84 6.00 £ 1.25 6.19£1.03 563143
8 542£1.73 5.56 £2.06 542+ 1.54 6.08+1.22 5.13£1.75
9 527+1.59 5.60 £ 1.91 565122 565123 523£1.54
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Table 4. The effect of vinegar and sake on the sensory quality of the sous vide packaged seasoned beef stored for 10 days at 8°C

Treatment sample Taste Texture Flavor Color Acceptability
1 5.21+1.64 521+1.88 523+ 1.44 531%1.17 490 £ 1.67
2 5.28+1.43 5.62 £1.63 4.87+1.42 5.53+1.31 492+1.44
3 4.74+2.16 528+1.99 4.72+1.61 551+£1.45 436 +£2.08
4 5.05+1.95 6.10+1.35 497 +1.65 5.56 £ 1.43 5.03+1.86
5 5.41+1.60 6.08 = 1.86 5.62+1.48 6.21 £1.32 5.49 +£1.82
6 5.85+1.60 544 +1.76 577+1.16 6.05+1.30 551+£1.57
7 5.87+1.42 531+1.75 5.56°=1.14 595+1.12 5.46 +£1.43
8 5.64 +1.87 5.51 £ 1.64 5.46°21.48 549 +1.17 5.05+1.67
9 551%£1.55 5.54+1.79 5.49°¢1.34 536+1.35 523+£1.75
Table 5. Regression coefficients of the second order polynomials (Eq. (1)) for the sensory quality attributes
Taste Texture Flavor Color Acceptability
. After I, After . After - After . After
Initial 10 days Initial 10 days Initial 10 days Initial 10 days Initial 10 days
by 6.535 6.001 5.939 5.476 6.349 5.792 6.569 6.824 6.247 5.760
b; —0.136 —-0.001 -0.076 —0.138 —0.028 —0.044 —-0.175 —0.434 —0.080 —-0.142
b, —0.340 —0.136 —-0.036 0.215 —0.186 0.045 —0.253 —0.341 —0.290 0.000
by —0.006 —-0.015 —-0.012 0.022 —0.025 —0.008 0.023 0.039 -0.023 0.000
by, 0.024 -0.012 -0.017 -0.014 0.012 —0.033 0.028 0.031 0.014 —-0.027
b, 0.005 0.022 0.030 —-0.029 0.010 0.011 —-0.007 0.027 0.024 0.018
R? 0.928 0.927 0.621 0.712 0.990 0.994 0.800 0911 0.875 0.879
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Fig. 1. Contour map and response surface for the effect of vinegar and sake on taste of the sous vide packaged seasoned beef.
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