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Optimization on Preparation Conditions of Dried Citrus
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Abstract

The response surface methodology was performed by central composite design based on drying temperature
and time of Citrus, to monitor quality property change caused by drying and make dried products with a good
overall palatability. In result, water activity, hardness and softness were affected by drying temperature; water
activity decreased and hardness increased with increase of drying temperature. Softness was also high at
low temperature and short time of drying. In the range of overall palatability having high score, hardness
was shown in 2.01~3.20 X 10° dyn/cm® and softness was 62.54~146.37 cm/kg. Drying conditions satisfying this
range were predicted as 66~75°C of drying temperature and 8~14 hr of drying time.
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Table 1. Experiment data on water activity, hardness, softness and overall palatability of dried Citrus under different
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conditions based on central composite design for response surface analysis

=

ol 4ol 0] B

Drying condition

Quality properties

Experiment No." Temp. Time Water Hardness Softness Overall
(°C) (hr) activity (x10° dyn/cm® (cm/kg) palatability
1 80 ( 1)? 20 (1) 0.338 6.29 4.38 455
2 0 (1) 12 (-1) 0.371 4.79 5.58 6.10
3 60 (-1) 20 C 1) 0.508 1.06 25.97 5.66
4 60 (-1) 12 (-1) 0.678 0.12 204.80 6.77
5 70 ( 0) 16 ( 0) 0.429 1.36 18.65 4.99
6 70 (0) 16 ( 0) 0.379 2.56 9.85 455
7 90 (2) 16 ( 0) 0.336 3.26 7.67 2.33
8 50 (-2) 16 ( 0) 0.961 0.12 202.64 5.88
9 70 ( 0) 24 ( 2) 0.343 3.73 7.16 3.88
10 70 (0) 8 (-2) 0.474 2.98 12971 7.66

DThe number of experment conditions by central composite design.
ICoded level of independent variables for experimental design.
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Table 2. Polynomial equations calculated by RSM program for processing dried Citrus

y——
Response Polynomial equation” 2 1gni
cance
Water activity Ywa = 5.508006 - 0.112917X, - 0.070804X2 + 0.000606X,° + 0.000856X12 + 0.000036830X2" 09834  0.0012
Hardness Yu = -5.953006 + 0.255708X; - 0.742738X - 0.001263X,” + 0.003500X12 + 0.018119X2" 0.7159  0.2584
Softness Ys = 3046.637083 - 53.703333X; - 112.282500X: + 0.220362X,” + 1.110188X 2 + 0.803516Xs° 0.9855 0.0009

Overall palatability Yop = 2.399970 + 0.294375X; - 0.389524X2 - 0.002317X,° = 0.002750X 12 + 0.011535X5"

0.8683 0.0662

UX,: Drying temperature (°C), Xo: Drying time (hr).
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Fig. 1. Response surface for water activity of dried Citrus
as a function of temperature and time.
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Fig. 2. Response surface for hardness of dried Citrus as a
function of temperature and time.
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Fig. 3. Response surface for softness of dried Citrus as a
function of temperature and time.
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Table 3. Predicted level of optimum drying conditions for
preparation of dried Citrus by the ridge analysis

Estimated

Temperature Time

Responses (°C) (hr) responses Morphology
Water 50.68 13.94 0.97 (Max)  Saddle
activity 76.08 23.62 0.31 (Min) point
Hardn 83.25 21.99 542 (Max) Saddle
58 5602 1570  0.29 (Min)  point
Softness 56.78 11.07 304.01 (Max) Saddle
73.50 54.25 1.29 (Min) point
Overall 65.78 8.18 7.84 (Max) Saddle
palatability 88.25 1857 2.43 (Min) point

Table 4. Analysis of variables for regression model of quality
properties in drying conditions of dried Citrus

. F-Ratio
Drying Wat Hard Soft Overall
dlt 1) ater araness . OItness vVera
conaton - ctivity  (x10° dyn/cm® (cm/kg) palatability
Temperature 71.08™ 2.85 68.61" 3.65
Time 514" 0.36 3748 452

*Significant at 1% level.
**Significant at 10% level.
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Fig. 4. Response surface for overall palatability of dried Citrus
as a function of temperature and time.
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Fig. 5. Superimposed contour map of optimized condition for
water activity, hardness, softness and overall palatability
of the dried Citrus as a function of drying temperature and
time.
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