Korean Journal of Food Preservation Vol. 10. No. 3, pp.314~319 (2003) ST A E A A F5 53] %]

UEE JiNle] PEY ZHO| HEs}

OO

**.Oﬂ‘k**. A
I uT - AUSE

A5}, e

EELEIRE Lt

Optimization for the Salting Process of Eggplant(Chukyang) for Export Using
Response Surface Methodology

Hak-Sik Nam, Nam-Woo Kim*, Sung-Hee Hwang**, Kwang-Sup Youn** and Seung-Ryeul Shin

Faculty of Herbal Food Science, Daegu Haany University, Gyeongsan 712-715, Korea
*Department of Herbal Biotechnology, Daegu Haany University, Gyeongsan 712-715, Korea
**Department of Food Science and Technology, Catholic University of Daegu, Gyeongsan 712-702, Korea

Abstract

This study was conducted to the optimize salting process of eggplant for development new product and enhancement
quality for export. Three variables by five level central composite design and response surface methodology were used to
determine optimumn conditions for salting time, temperature and salt concentration. Optimization of the process was conducted
using the combination of the moisture content, salinity and color of surface and inside of salted eggplant. The regression
polynomial model was suitable (P>0.05) by Lack-of-Fit analysis with highly significant. To optimize the process, based on
surface response and contour plots, the individual contour plots of the response variables were superimposed. The optimum
conditions for this process were 6 days and 15T at 30% concentration under the optimum of restricted variables as moisture
content was below 84%, salinity was below 14%, L and b value of surface were 10 to 20 and below 0, L value and b value of

inside were 70 to 75 and 16 to 18.
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Table 1. Levels of independent variables in experimental
design for salting process of eggplants

Level
2 -1 0 1 2
X1 Salting time(days) 1 3 5 7 9
X2  Salting temperature('C) S 10 15 20 25
X3  Salt concentration{%) 10 20 30 40 50

Xi  Independent variables
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Table 2. Experimental data for salting process of eggplant
for different coded values of treatment conditions
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Table 3. Regression coefficients of second order polynomialsa)

representing

relationships
variables(Yn) and independent variables of time(i or j=1),
temperature(i or j=2) and concentration(i or j=3)

between

indicated

response

' Moisture Surface Inside
C‘”fﬁ““"”{;o")“‘ @ M o .y L 4 b
A0 %675 9353 1287 45807 541 S50 121036 2441 6182
Al L4 1518 007 SERS 2785 9567 630 2065 4788
A2 041 078 008 093 1693 4057 082 0419 2494
JB 0 0m6 0517 D13 041 068 0878 LI 0186 O9M
Sl 0BL 0183 008 03B 027 074 023 012 030
A2 001 0003 001 0109 0058 0246 0051 014 0021
S5 008 003 0007 0069 001 0017 010 002 0006
A2 002 003% 0001 000 004 0M 0019 0010 007
J23 003 0013 0002 0006 0016 007 002 0013 04
A3 005 0010 0000 004 0008 0012 0010 00 006
VY,=8 .+ f‘ﬁ,»X,--Fg;ZB,,XX,--i-e
AEQY =ol| g FEs
7} =gwigee] sl B2 FEHUSFY JFS dolEn
A AEEE FAMCE Ay YA 229 Wt
o W2 Zr H&Hge WHIAEE Yoz Jehith

ERAFEe5) A A109 A3E (2003)

Table 4. Analysis of variance showing significance of effects
of processing variables on moisture content, salinity, pH,
color and solid content for salting time, temperature and
concentration of eggplant salting process

F Ratio
Process varisbles  DF Moisure Salrty Surface Ik
%) a )
Salt(lélfysl)m * 4 7220 18T 3601 38488 2493 Me4™ 3125 6252% SI%*

Sdltng (‘fc")mm‘”e 4 SOMr TSR 23 ISR SIU SER0M 204 TR0 034

Salt concentration
(%)

*Significant at 5%

4 28839 5158 L0 4931% 2673 B4 0798 Q0T 4649

** Significant at 1%

Table 5. Predicted levels of process variables yielding
optimum response of moisture content, salinity, pH, color
and solid content for salting time, temperature and
concentration of eggplant salting process

Levels for optimum resporse
Process varibls Pﬁﬁe sy Sutfce Isie
) (%) L a b L a b
Sah(if ys‘)i““ (2.99.2)12} 36 4% 4% 36 3% d’% (;:gg) 46
Sing e (21025(/,7) N6 BB 80 ML LG (1’73% (%) 1643
S “°E‘;§m“°“ (742679‘8‘; SE B0 2T N NS (16319";) (ﬁgg) 0T

Resquare 0959 0911 0749 09719 08231 09%9 07716 08634 08787
Sigificace 00016 0002 02172 Q0005 008 00000 01576 0K Q.03

o 136 ‘ 3% 6%
Predicted vaue M) 943 53 25 731 6 015 08 1331
) Sk SR
Mophlogy Mo M SP” SR M Mn ) () Min

? The values in parenthesis are gained by ridge analysis.
¥ S.P.=Saddle Point.

=7}

el me e sRdEs nooy A¥Ee d%E

M L8y Aty 27t S7HEel met SRS %
o}x] &

} =
b 2eT QAT HEE dsEs Zvkedn
e 3 59 A7(9Y fAEHeH 1 99 FEdNE
ARPIYIN Aol EAse Ao Jedd. A48



58 FYEE A9 929 339 53 317

Feouing
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Fig. 1. Response surface on moisture content, salinity, surface
and inside color values of salted eggplants with salting
temperature and time by salt concentration(a: 10%, b: 20%,
c: 30%, d: 0%, e: 50%).
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Fig. 2. Contour plots on temperature and time for salting
process of eggplant under moisture content is <84 %, salinity
is <14%, surface-L is 10~20, surface-b is <0, inside-L is 70
~175 and inside-b is 16~18 at 30% of salt concentration.
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Table 6. Optimum salting conditions for maximum responses
of moisture content, salinity, surface-L, b value and inside-L, b
value of eggplants by superimposing their contour maps

Range of Optimum

- optimum condition  condition
Salting time (days) 5.5-6.5 5
Salting temperature (C) 13-17 15
_ Salt concentration (%) 30 30
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