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Effects of Sucrose Immersion on the Rehydration Characteristics of
Freeze Dried Mooks

Kwang-Sup Youn and Jung-Shub Hwang
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The objectives of this study are to establish efficient pretreatment concentration and rehydration process for the
production of the high quality of freeze-dried Mook, a traditional gel food in Korea, as an instant food. Effect
of immersion in sucrose solution as pretreatment before freeze-drying on the rehydration efficiency and quality
characteristics was studied. The rehydration efficiency of non-treated Mook was the highest. The rehydration
efficiency increased as the concentration of sucrose increased. The texture of rehydrated Mook treated in sucrose
solution was decreased with increase in rehydration temperature. The Mook treated at 60% sucrose solution was
somewhat similar to the market selling Mook in the quality and the treatment prevented color and texture deg-

radation.
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m: Moisture gain (g water/g solid)

m,: Initial moisture gain (g water/g solid)
k: Moisture gain rate (g water/min'?)
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k: Moisture gain rate (g water/min"?)

Ea: Activation energy (cal/mole)

R: Gas constant (1.987 cal/mole °K)
T: Rehydration temperature (°K)

k,: Constant
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Table 1. Changes of moisture gain(g water/g solid) in freeze-dried mooks pretreated by sucrose solution immersion at various

rehydration temperature

Sucrose Rehydration Rehydration Temperature (°C)
Concentration (%) Time (min) 20 70 80 90
0 - - - -
2 3.958 2.684 2.370 2.851
4 4.837 3.966 4415 4915
6 4980 5.380 5.607 5.790
0 8 5.041 5.955 6.886 6.812
10 5.109 6.462 7.310 7.264
12 5.118 6.791 7.594 7.688
15 5.132 7.055 7.859 8.007
18* 5.167 7.760 8.463 8.773
0 - - - -
2 3.333 2.683 2.161 2223
4 3.721 3.296 2939 3322
6 3.812 3.707 3.657 4.195
20 8 3.854 3.961 4221 4.807
10 3.887 4.274 4.645 5.375
12 3.897 4482 5.044 5.745
15 3.901 4.959 5.486 5978
18%* 3.928 5.101 5.896 6.185
0 - - R -
2 2.631 3.080 2437 3.274
4 3.084 3.892 3.360 3.990
6 3.423 4411 4127 4592
40 8 3.614 4.764 4.654 5.146
10 3.677 5.063 5.109 5.546
12 3.706 5.291 5.528 5.869
15 3.751 5.552 5.934 6.171
18* 3.843 5.821 6.429 6.769
0 . _ B B
2 3.462 2731 2,908 2.726
4 3.970 4.309 4.250 4294
6 4112 5.147 5.038 5418
60 8 4.160 5.728 5.564 6.227
10 4226 6.169 5.938 6.567
12 4.239 6.399 6.296 6.860
15 4.249 6.641 6.644 7.059
18% 4317 7.060 7.211 7.545
*Each value is the mean for three replicates
*Cooling in 20°C water for 3 min after rehydration for 15 min at various temperature
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Table 2. The moisture gain rate calculated by Becker’s
equation* in freeze-dried mook immersed at various sucrose
concentration

Table 3. The calculated values al, a2 and R-squares in
prediction model of the moisture gain rate at various sucrose
concentration using Arrhenius equation*

Rehydration Moisture gain rate (k)
Temperature
C) 0% 20% 40% 60%
20 1.1462 1.1490 0.7757 1.0036
70 1.3480 1.1451 1.2600 1.5540
80 1.4903 1.2694 1.0901 1.3937
90 1.5864 13777 1.2977 1.3875
*m —my = kjt
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Fig. 1. Comparison between experimental and predicted values
of moisture gain by Becker’s equation in freeze dried mooks
depending on rehydration time at 60% sucrose solution
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Sucrose Concentration(%)

0 20 40 60
al -0.4605 -0.2085 -0.7423 -0.5622
a2 1.6956 0.8296 22922 1.9508
R? 0.9276 0.4863 0.8708 0.7787

*k = k, exp(-Ea/RT)

*Each value is the mean for three replicates.

*Cooling in 20°C water for 3 min after rehydration for 15 min at
various temperature
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Fig. 2. Effects of temperature on moisture gain rate using
Arrhenius equation freeze dried mook immersed in sucrose
solution as pretreatment
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Table 4. Changes of moisture content and color properties of rehydrated mooks at various sucrose concentration of immersion
solution as pretreatment

Sucrose Rehydration Moisture Color Proeprties
Concentration (%) Temperature (°C) Content (%) L a b

20 81.10 45.51 5.24 18.31

0 70 87.99 46.08 440 17.30

80 88.31 46.76 4.00 16.85

20 88.70 44.56 3.06 1532

20 76.75 46.95 4.65 18.51

20 70 87.12 46.74 3.28 15.86

80 87.43 42.57 3.28 14.35

90 87.50 43.10 2.95 14.41

20 76.86 46.43 5.14 19.59

40 70 87.46 46.72 4.10 16.74

80 87.77 44.06 3.06 14.71

90 87.52 42.50 3.15 14.38

20 80.91 45.85 4.69 17.37

60 70 87.69 45.30 3.81 15.39

80 87.98 44.65 3.00 13.55

90 88.39 41.54 2.99 13.73

Market-selling 79.82 3743 3.98 12.61

*Each value is the mean for three replicates
*Cooling in 20°C water for 3 min after rehydration for 15 min at various temperature
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Table 6. Effects of sucrose concentration of immersion solution as pretreatment on the sensory evaluation of rehydrated mooks at

90°C of rehydration temperature

Sucrose concentration

(%) Hardness Springiness Color Appearance Acceptability
0 44+0.55% 3.2+1.64 3.8+ 1.30° 4.6+0.55° 42+1.10°
20 34+1.10% 3.0%1.00° 2.6+0.55° 281044 2.81+0.84°
40 1.8+0.84* 244089 2.6+0.89° 26+1.14° 23+097°
60 2.4£0.89* 3.4+089° 3.61+0.89° 3.8+£0.84® 3.5+ 1.00"

*Cooling in 20°C water for 3 min after rehydration for 15 min at various temperature.*Each value represents the mean of the rating by 5 judges

using 5-point scale(1: very poor, 5: very good)

YMeans in a column followed by the same letter are not significantly different at P<0.05 level by Duncan's multiple test
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