20 6 Vol 20 No. 6
296 2004 11 T ransactionsof the CSA E Nov. 2004
( , 271018)
. TS205 DA : 1002-6819(2004) 06-0296-05
(2) ,
(3)
[4]
«( )
’ 20 20 ,
20 30 , 50
’ (5]
(1] ) ,
, 16]
, 1
[2]
[7.8]
1
[3]
1 11
\/\/\ 111
Sastry'® , ,
(20 30V /am),
1 2 R. c R ’ ’
l H
= r 1+ T- T 1
Fig 1 Diagran of the ohmic heating principle o O [ m ( «) ] (1)
Oret T e , S*m”
m— T, T ,
: (D) o .
;O — ,S*m’
- 2004-05-08 - 2004-10-15 (1) : ,
: (Y2003B01);
W ang
(1970- ), (o]
Sastry ;
, 271018 , 70
' , DSC , DSC

, 271018 Email: lifade@sdau edu cn

[4]

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



297
) 116
, M itchel A wis™
(L eeks) (carrot) 1
A wis™
112 , ,
Palaniagppan'®
1 1 1 l 1
’ 60 ’
, (161 50 Hz
(20l , 50Hz ,
113 ) )
Palanigppan'®
(10%, 15%, 20% , 25%, 30%) , 1
, , Tablel Comparison of the electrical conductivity
of leeks and carrot
114 s an-
Qo7
() Q32
, , Q25
, , Q42
Halden ™
117
, Biss M 50Hz
5x 10 * S, 50 kHz 1 1x
115 10 %S,
L ma Heskitt  Sastry!*®
(4 10 25 60H2)
w2, : ) (Turnip Tissue)
(23] JAHz
, Palaniappan  Sastry'® 10 25 60 Hz
1 O- T 1
Or= O [1+ Ki(T - Tref)]' K 2S (2)
o —— ,S*m™ Y e
T ref ,S'm'l; K1, K2 ; 118
S— [4]
(2) ’ 1

[10]

Palanigppan  Sastry!”

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd.

All rights reserved.



298 2004
(7]
119 21
2 APV [22]
L it*! .
' 2min
>0 ’ : , (30 90)s,
L%
2. 8%
o 3. frithi
121 4 (RAF
' 5, BiE
6. Zaa
7. %M
g= o(graav)? (3)
q— Wem % o—
,S*m” % gradv — v
m 2 APV
3) ' 0 Fig 2 Flowchart of the processof ohmic heating setup
122 22
221
(23]
ot /6t=(graav)?(0/Pco) (4) Kohn'*' (1937)
— kgrm ¥ c— :
Jekg 'e K ! : Sturrt®! (1959)
(4) : ,
, 0
o , ,
2 4 ,
| ' 20 70 ,
A g™ ,
| [11]
' [25)
A g™ :
: 1997
’ [20] ; Q1 10S/m ’
) Sastry
’ ’ [26] ,
K im [#! 40% | | S ;
’ 1]
222
2

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



299
/l ’2 /3 Li y
: do/dT - T
€57 17T s
2. 1
A7 e ,
9_ — _[.L '
3
3 . 1) s
Fig 3 W idely-goplied ohmic heating setup ) )
1 2)
5% 10% , 3) ,
' (5] 4) '
) ) 5)
6)
Fow ler’™' (1882) , ’
;N eumann™ (1961) ,
7) ’
: 31 N eveh'™ (1983)
, @17 anx 33 '
an 20 ,
3 1 1 ’
, . *1(1999) L
' [ ]
, [1] - ()3l
, 1995,5 7- 9
23 [2] JonesPL, Rowley A T. Dielectric Dryers in Industrial
Drying of Foods[M ] Eedited by Christopher G J
Halden Baker, Blackie A cademic and Professional, an mprint of
1 5 Chagpman & Hall, 1997, 157
’ [3] - ™M ] , 2001
' 6
A lwis™ , [6] (4] _
N aCl D] : . 2002
Chinachoti 1990 [5] ) D]
) , 1999
Wooton Bamunuarchchi 1978 [6] Sastry SK. Ohmic heating in Process Optimization and
Halden ™! , M inmal Processof Foods[M ] edited by R. P. Singh and

W ei-ChiW ang"’

[3]

[5]

F. A. R Olivcria, Boca Raton F L. CRC Press, Inc
1994, 17- 33

(7] : [J1 :

2001, 6: 10- 12,9

[8] Palanigopan S, Sastry S K. Electrical conductivity of
selected olid foods during ohmic heating [J] Food
Processing Engineering, 1991(14): 221- 236

[9] WangW C, Sastry S K. Starch Gelatinization in Ohmic
Heating[J] Journal of Food Engineering, 1997, 34: 25-
242

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



300

2004

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

, , . [J]
, 1999, 4(2): 103- 106

Halden K, AwisA A P, Fryer P J Changes in the
electrical conductivity of foods during ohm ic heating[J]
Int J Food Sci Technol, 1990, 25: 9- 25
. [J1 (

), 1999
AMWisA A P, Halden K, P J Shape and
oconductivity effects in the ohmic heating of foods[J]

Fryer

Chamical Engineering Research and Design, 1989 (67):
159- 168
M itchell FR G, AwisA A P Electrical conductivity
meter for food samples[J] Journal of Physics,. E: Sci
Instrum, 1989, (22): 554- 556
AWwisA A P, Fryer P J Operability of the ohmic
heating process electrical conductivity effects [J ]
Journal of Food Engineering, 1991, 15, 21- 48

: : [J] :
2001, 12,19- 21
BissC H, Coombes SA, Skudder PJ T he development
and application of ohmic heating for the continuous
heating of particulate foodstuffs [J ]  Engineering
Innovation in the Food Industry (London: IChenE),
1987, 11- 2Q
L maM arybeth, HeskittB F, Sastry S K. The effect of
frequency and wave form on the electrical conductivity-
temperature profilesof turnip tissue[J]. Journal of Food
Process Engineering, 1999, 22: 41- 54
LiFade, LiLite, Li Zaigui, et al
Starch Gelatinization Temperature by O hmic Heating[J]
Journal of Food Engineering, 2004, 62(2): 113- 12Q

Detem ination of

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

Sastry SK, Li Qing M odeling the ohmic heating of
foods[J] Food Processing Engineering, 1996, 50 (50):
246- 248

Kim J, Choi Y M. Volidation of ohmic heating for
quality enhancement of food products [J] Food
Technology, 1996, 50(5): 253- 574

DavidL.
processing of food particulate [J].
1992, 46(12): 68272

Kohn S Frankfurter cooker[P] U S Patent 2083 717,
1937

SturrM T. Frankfurter cooker [P ]
358, 1957

Alwis A. A. P de & Fryer, P 3 The use of direct
resistance heating in the food industry [J]
Food Engineering, 1990, (11): 3- 27

http: //res2 agr. gc ca/crda/pubs/artl0_e htm. Gabriel
Piete and Carole Brodeur Ohmic cooking for meat
products The heat ison! 2002

Parro t U se of ohmic heating for aseptic
Food Technology,

US Patent 2 776

Journal of

[J] , 1995(3): 74- 78
Fow lerA. Apparatus for preserving meats [P ]
Patent 3062663, 1882
NeunannA E M ethod of cooking meat products[P]
U S Patent 3009813, 1961
Naveh D, Kopelman |J, M izrahi S Electroconductive
thav ing by liquid contact[J] Journal of Food Process
Engineering, 1991(14): 221- 236

us

1 ’

[J1 , 2002, 33(2): 57- 6Q

Resear ch advances of application of ohmic heating in food industry

Sun Yuli, Li Fade , Yang Yu'e, Han Yuzhen, Tian Fuyang
(College o M echanical and E lectronic Engineering, Shangdong A gricultural U niversity, Taian 271018, China)

Abstract: Ohmic heating is a nev technology in food engineering Electrical conductivity isone of the electrical
properties of food Ohmic heating is an mportant processing method using the electrical conductivity. The

principle and characteristics of the ohmic heating were introduced in this paper.

Some factors influencing the

electrical conductivity of food were discussed and the effects of electrical conductivity of food on ohmic heating
process were expounded The utilizations of the ohmic heating in sterilization, meat processing and starch
gelatinization w ere al introduced T he future studies of ohm ic heating w ere pointed out
Key words ohmic heating; electrical conductivity; influencing factors research advances
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