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Fig. 1 Layout of induced ion current impregnation device
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Tab.2 Physicochemical properties of four kinds of vegetables
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Fig.2 Effects of concentration and porosity on salt

content of different vegetables
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Fig.3 Effects of impregnating time and porosity on

salt content of different vegetables
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Fig.4 Schematic diagram of sampling on vegetables
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Tab.3 Location of salt content in sample %
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Fig.5 Location of sodium chloride in plant tissues by Cryo-SEM micrographs
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Fig.6  Skin effect on plant tissue surface during ion

current treatments
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Tab.4 Factors and levels coding of response

surface method test

a i
BRI S v, /% AP A] x, /min FLERZR x,/ %
-1 8 20 5.4
0 12 30 6.8
16 40 8.2

x5 MEEXBRSER
Tab.5 Scheme and experimental results for

response surface analysis

TBE X X X, BHERNE/%
| 1 1 0 5.1
) -1 1 0 4.4
3 0 0 5.0
4 0 0 4.7
5 1 1 0 3.9
6 -1 0 -1 4.2
7 -1 _1 0 2.9
g 0 0 4.9
9 -1 1 4.4
10 0 1 1 4.2
1 0 1 -1 3.5
12 0 0 0 5.2
13 0 1 1 5.4
14 0 1 -1 43
5 1 0 1 5.5
16 0 0 0 5.2
17 1 0 -1 4.5
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(7)
MR A5 310 1 0] 05 462 80 5 B2 kA7 J7 22 40 A,
Fo6 R, 3NHEDH PEMEE/N, ZEXE
R YL B KB/ MR < b B[R] Eh 5T
Fri A LR, I 2500 R AR P <0. 01,
FWIZRLARL Jy T FE 2 . B AY A R L0 P =
0.7235 >0.05 AJ %0, BRI B %, teE RH

R*=7.42/7.66 =0.968 >0. 8, 1B SZFr{l 5 FA{E
BB HIUA B AR AT DAAR G i T 40 A 85 1
HL R ER WAL P AL BR K 5. 4% ~ 8. 2% W5 5k
o, BUBEHCEIFLER R 7. 3% (A5 F IRk B T
LR A T R Tt A B, V5 VR BT R A 8% (12%
16% ,AbFRRTE] A 20 30 #1140 min, ARHE(7) P47
BSUE, SEPRE S BE WA 7 Frs i o K geAs 0
P =0.908 >0. 05, . B 52 s {5 AN F000 i =2 [B] G 4
P2 R BRI AT A LB 5. 4% ~8.2% 1Y
Bk B Eh R T IO
R6 BFBEAKEODRAFEFESN
Tab.6 Analysis of variance of regression equation

for ion current salting treatments

TR FIrM HBE B4 F P
st 7.42 9 0.82 23.79  0.0002
X, 1.20 1 1.20 34.68  0.0006
X, 3.00 1 3.00 86.63  0.000 1
X, 0.98 1 0.98 28.29  0.001 1
XX, 0.023 1 0.023 0.65  0.4468
X, X, 0.16 1 0.16 4.62  0.0687
X, X, 0. 001 1 0.001 0.29  0.6077
X3 0.48 1 0.48 13.84  0.0074
X3 1.45 1 1.45 41.95  0.0003
X3 0. 000 6 1 0.0006 0.019 0.89%43
K 0. 063 3 0. 021 0.46  0.7235
B2 0.24 7 0.035
R 0.18 4 0.045
pegil] 7. 66 16

601
255
2%2 50 g
I8 4.5 .
a0 -
Eé 35 '
3.0

.

25 30 35 40 45 50 55 6.0
WIS DR ST H %

P75 e 1m] )2 75 e 4 T -5 S B (ELAH Gk
Fig.7 Correlation between predicted values of regression

model and actual values on eggplant
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Vegetable Salting Process Based on Inductive Ion Current

Yang Na' Jin Yamei' Ma Qian' Wu Fengfeng' Jin Zhengyu' Xu Xueming’
(1. School of Food Science and Technology, Jiangnan University, Wuxi 214122, China
2. State Key Lab of Food Science and Technology, Jiangnan University, Wuxi 214122, China)

Abstract; This study presents a new impregnation technique for brining four kinds of vegetables based on
Na® and Cl~ ion current generated by the electromagnetic induction. Saline concentration, processing
time and porosity were identified as main variables, which influenced pickling efficiency. Based on the
principle of Box-Benhnken central composite design, response surface analysis was applied to obtain the
regression model to estimate the salt content of vegetables in the porosity range from 5.4% ~8.2% . The
results showed that the efficiency of magnetic energy converting to electrical energy increased along with
increasing the concentration of solution. With a thickness of 24 mm and a porosity of more than 6% of the
vegetables tissue, the sample were immersed in saline solutions subjected to ion current under the
influence of the static magnetic field for 30 min, the salt content reached 5% approximately. The
regression model provided reliable prediction of the salt content in eggplant with the porosity of 7. 3% .

Key words: Inductive ion current Vegetable Salting Porosity Salt content





