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Optimization of Osmotic Dehydration of Kiwifruit

Slice by the Response Surface Method
LAN Hao, ZHOU Guo- yan
(Institute of Biosystem Thermal Science, Shanghai University of Science and
Technology, Shanghai 200093, China)

Abstract: Using New Zealand Kiwifruit as experimental material, osmotic dehydration of kiwifruit slice
was optimized by the response surface method. Based on the single factor experiments, the key factors in-
cluding osmotic time, osmotic temperature, solute concentration and solid- liquid ratio were selected to de-
sign the four- factors and five- levels central component experiments. Furthermore, the regression equation
between response values and the factors was established using the response surface method. The best param-
eters were: osmotic time 265 minutes, osmotic temperature 39.7°C, sucrose concentration 62.3 percent and
solid- liquid ratiol 9.5.

Keywords: Kiwifruit; Osmotic dehydration; Response surface method

113 ”
1

. c 100~420 mg/100 g
17 [1](] Y
el
. 4
@ .
2012- 09- 06 5],
(50206013)
(S30503)

[6]0 N N
(1986-)



88 38
Ul 8 Fick
[10]O
30
° 15
40
1 20 |
1.1 R0 |
15
10
5C ; o |
15 50 55 B0 65
12 % (%)
B 1 7R AR X BRAR A 2 vk R B0
DHG- 9076A 2.1.2
HH-S 60% 240 min,
N N Y Y [e] 1 :10 20°C N
1.3 30°C .40°C .50°C .60°C
1.3.1 2 . 2
3 5mm 100°C
1h 3
i 82.3%~84.2% . 20°C 40°C
1.3.2 40°C
6 .
mm o
[11]O
° 50 ¢
100°C 3 5 |
10
1.3.3 22|
(WL) WL(%)=[MeXo- MXJ/Mox 100 |
M, t )
X t 20 30 10 50 60
2 M2 REEEEEBRN L kN BN
2.1 2.1.3
2.1.1 60% 1:10
40°C 1:10 240 min 40°C 60 min.120 min. 180 min.
45% .50% .55% .60% .65 % 240 min.300 min
3 o 3 , 60 min



240 min
o Y
Y=36.02+4.98xA+4.51xB+1.53xC+
ra, 0.47xD+1.05xAxB+0.47xAxC +
0.78xAxD+1.22xBxC-0.55%xB x
50 |
D-7.500E-0.03xCxD+0.21xA%*—
= 0.035xB2-0.85xC2-0.80xD?
#10
0 1
0
o - 1 i L - | I— )(1 (%) X2 (°C) )(3 (mln) X4
i) 150 B \)0- 230 100 -2 45 20 60 1:4
il -1 50 30 120 16
B 3 A [EiEiE A a3 BRAE Bk 5 ok R 0 55 40 180 1:8
1 60 50 240 1:10
2.1.4
2 65 60 300 1:12
60% . 240 min.
40°C 1:4.1:6.1: 2
8.1:10.1:12 )
4 . 4 1 -2 0 0 0 28.96
2 -1 1 -1 -1 31.23
3 1 1 1 -1 48.72
4 -1 1 1 1 34.08
5 0 -2 0 0 24.07
i3] 6 0 0 0 0 34.24
° 7 0 0 0 0 34.86
a0 8 0 0 0 0 35.62
o 9 1 -1 -1 1 36.73
) 10 0 0 -2 0 29.34
S 1] 11 0 0 0 -2 32.04
% 2 | 12 0 0 0 2 32.12
5 13 -1 1 1 -1 34.42
- 14 -1 -1 1 -1 26.52
15 1 -1 1 1 38.36
16 0 0 0 0 38.26
1:6 118 1:10 1012 17 -1 -1 -1 1 26.86
M 18 0 0 0 0 36.56
B4 76 B b 3 BRAR B Sk ok R O R 1 0 2 ° 0o 6=
20 1 1 -1 1 43.20
21 -1 -1 -1 -1 25.09
2.2 22 1 1 -1 -1 40.69
2.2.1 23 1 -1 1 -1 33.86
24 0 0 0 0 36.36
25 1 1 1 1 49.92
» . » 26 -1 -1 1 1 26.62
Central Composite Rotatable Design 27 2 0 0 0 43.26
Design Expert 7.0 28 0 0 2 1 34.47
29 -1 -1 -1 -1 31.34
° . 30 1 0 -1 0 27.64
1 2. 31 0 0 0 0 36.24
31 7 3 -
o 3 Prob>F 0.01
2.2.2

Design Expert 7.0 2 o



90 38

Prob>F=0.099 4 0.05 90% (el
95.4% 0
o, (R?)=0.954 Adj R- Squared  0.934 2
3 (Y)
F P>F

124391 14 88.85 23.70 <0.0001
A 594.61 1 594.61 158.62 <0.0001
B 489.06 1 489.06 130.47 <0.0001
C 56.30 1 56.30 15.02 0.0013
D 5.23 1 5.23 1.39 0.2549
AB 1751 1 17.51 4.67 0.046 2
AC 3.59 1 3.59 0.96 0.3423
AD 9.67 1 9.67 258 0.1278
BC 23.86 1 23.86 6.37 0.0226
BD 4.80 1 4.80 1.28 0.2747
cD 9.000E- 004 1 9.000E- 004 2.401E- 004 0.9878
A 120 1 1.20 0.32 0.5791
B 0.035 1 0.035 9.345E- 003 0.9242
c 20.48 1 20.48 5.46 0.0327
D 18.42 1 18.42 491 0.0415

59.98 16 3.75 - -
49.83 10 4.98 2.95 0.099 4

10.15 6 1.69 - -

1303.89 30 - - -

90% o Design Expert 7.0
2.2.3
5. 6,

RAE
0: Wk

C: i

1900

oson

RA®
O:mAt

A RE

B6 Y=f(A D) WMEESERLE



91

0 1:9.5 o

2.2.4

39.7C. 265 min.

1.24%

3.2

62.3% .
1:9.5

51.2%,

49.96%

[16]

62.3% .
1:9.5,
49.96%

39.7C. 265 min.

1.24%

o

3.3

(1]

[2]

(3]

(4]

[5]

(6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

. - [1.

2005(3) 42- 46 .
SHYIL S, LUCY S H. Effects of processing conditions on the
quality of vacuum fried apple chips[J] . Food Research Inter-
national, 2001, 34(2/3):133- 142 .

[9]. 2006 25(5) 35-39.

Renata V T, Alessandra F B, Miriam D H. Osmotic dehydra-
tion of tomato in ternary solutions: Influence of process vari-
ables on mass transfer kinetics and an evaluation of the re-
tention of carotenoids[J] . Journal of Food Engineering, 2007
(82): 509- 517 .

Fernandes F AN, Rodigues S, Gaspatato O C P, et al. Optimiza-
tion of osmotic dehydration of bananas followed by air- drying
[J] . Journal of Food Engineering, 2006, 77(1):188- 193 .

b, 2011 36(2) 49-54 .
. 0.
2000(4) 31-32 .
. [D] .
2005 .

. GB/T5009.3- 2003,
[s]. 2003 .
. v].
2004 2(4) 3-9 .

[9]. 2000 29(1) 110-114.
[9].
2005 24(4) 81-85.
. [].
2008(4) 25-30 .
Xiao Guan, Huiyuan Yao. Optimization of Viscozyme L- as-
sisted extraction of oat bran protein using response surface
methodology[J] . Food Chemistry, 2008(106): 345- 351 .
Smith- Warnersa, Spiegelmand, Yaunss, et al. In take of
fruits and vegetables and risk of breast cancer: a pooled
analysis of cohort studies[J] . JAMA, 2001(285): 769- 776 .

b 2006 22(6) 42- 45 .



