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Abstract

Salting conditions on organoleptic properties and rheology of Chinese cabbage were optimized and monitored
by four-dimensional response surface methodology. Experimental conditions were decided in the ranges of salt
concentration 8 ~129%, salting time 5~ 25 hr and salting temperature 5~15°C. The salted Chinese cabbage with
experiment design was measured on organoleptic and physical properties. The organoleptic form of the salted
Chinese cabbage showed maximum score in 11.28% of salt concentration, 9.75 hr of salting time and 12.81°C
of salting temperature. The organoleptic taste was maximized in 11.19% of salt concentration, 11.38 hr of salting
time and 13.58°C of salting temperature. The organoleptic mouth—feel was maximized in 11.24% of salt concen-
tration, 11.71 hr of salting time and 13.57°C of salting temperature. The organoleptic palatability was maximized
in 1152% of salt concentration, 12.86 hr of salting time and 13.07°C of salting temperature. In rheological
properties of salted Chinese cabbage, hardness and chewiness decreased with the increase of salt concentration.
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Table 1. Experimental data on organoleptic properties of salted Chinese cabbage under different conditions based on central

composite design for response surface analysis

Salting conditions Organoleptic properties Texture
Concentration  Salting Salting Overall Hardness Chewiness
of salt (%6)  time (hr) temperature (°C) Appearance  Taste  Mouth-feel palatability  (x10° dyn/cm®) (x10° g)
8 10 5 333 3.00 3.17 3.33 10.12 6.75
8 10 15 367 367 3.67 267 9.95 6.42
8 20 5 5.33 467 4.33 467 898 . 5.92
8 20 15 4.33 4.00 417 4.33 8.59 5.68
10 15 10 5.00 4.67 5.17 5.00 6.12 3.13
10 15 10 5.33 567 5.00 5.33 6.11 312
10 5 10 3.33 3.33 333 2.67 725 423
10 25 10 2.67 2.67 2.17 3.67 5.20 2.52
12 10 5 4.67 433 3.83 4.33 3.12 1.46
12 10 15 6.67 7.00 7.50 7.33 238 1.25
12 20 5 4.33 3.67 3.83 433 0.89 0.96
12 20 15 4.33 3.67 4.00 4.67 0.81 0.19
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Table 2. Polynomial equation calculated by RSM program for processing of salted Chinese cabbage

Responses Polynomial equation”’ R? Significance
Organolentic Y = -15.35125+ 2.333750X; + 1.117250X,-0.048500X 3
& P -0.072812X,%-0.066750X:X3-0.01 1650X° 0.8504 0.2879
appearance

+0.033250X:X3-0.016700X-X 3

Y = -22.148125+ 2.878750X1 + 1558875 +0.033750Xs
Organoleptic taste -0.094063X,“-0.074875X1X2-0.0217X4* 0.9528 0.0617
+0.033375X,X5-0.020050X X

Y = -15.96+ 1.7125X, + 1.5015X>-0.0210X3

?;ii?}‘l’fefng -0.047188X”+0.06450X 1 X5-0.0233350X 0.9455 0.0757
+0.043750X1X3-0.020800X5X 3
Organolentic Y = -16.046250 + 1.91625X, + 1.452250X»-0.30850X 5
8anoiep ~0.052188X,°-0.070750X,X>-0.019950X> 09241 0.1194
palatability

+0.054250X,X3-0.0117XX3

Y = 11812500+ 1.061250X:-0.022500X 2-0.035000X5
Hardness -0.134375X,%-0.016250X, Xz + 0.001100X 5> 0.9968 0.0012
-0.003250X, X5+ 0.002200X>X 3

Y = 27.306875-3.213750X,~0.134625X2 + 0.07750X5
Chewiness +0.097813X,”+ 0.000125X, X2+ 0.002500X 5 0.9990 0.0002
-0.005125X,X3-0.002350X2X3

UX,: Concentration of salt (%), Xz Salting time (hr), X3! Salting temperature (°C).
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Table 3. Analysis of variables for regression model of organoleptic and physical properties in preparation of salted Chinese

cabbage
Oraganoleptic properties Texture

Preparation conditions :

Appearance Taste Mouth-feel Overgl} Hardness Chewiness

palatability

Concentration of salt (96) 2.428 7.094" 4.892 5.870" 21927 710'10::
Salting time (hr) 3.258 11.902" 8.697" 5.056 13.161" 35.766
Salting temperature (°C) 1.343 5.062 5.668" 2785 0.678 6.004

*Significant at 10% level; **Signigicant at 5% level; ***Significant at 1% level.

Table 4. Predicted level of optimum condition for the organoleptic properties in preparation of salted Chinese cabbage by

the ridge analysis

Organoleptic properties Texture
Preparation condition Appearance Taste Mouth-feel Overz.il.l Hardenss Chewiness
palatability

Min. Max. Min. Max. Min Max. Min. Max. Min. Max. Min. Max.
Concentration of salt (%) 1054 1128 1045 1119 1030 1124 916 1152 1191 815 1187 8.08
Salting time (hr) 24.51 975 2469 1138 248 1171 598 1286 1798 1125 1830 1228
Salting temperature (°C) 1076 1281 1054 1358 1040 1357 941 1307 10.17 968 1069 984
Estimated response 3.14 6.25 242 6.11 2.15 630 235 6.17 152 958 074 6.25

Morphology Saddle point Saddle point

Saddle point  Saddle point Saddle point Saddle point

Concentration of salt (%)

Fig. 2. Response surface for sensory scores in taste of salted
Chinese cabbage at constant values (sensory score : 4.0-5.0-
6.0) as a function of concentration of salt, salting time and
salting - temperature.
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Fig. 3. Response surface for sensory scores in mouth-feel
of salted Chinese cabbage at constant values (sensory score
: 4.0-5.0-6.0) as a function of concentration of salt, salting
time and salting temperature.
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