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dielectric constant of M. rosenbergii meat
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dielectric loss factor of M. rosenbergii meat

2.3 MESTERIGMMMM-NEBHFEXREST

AN B (VR ARAR A F AR P B S i an 151 4
o HHE 4 AL FEAE R BT IR F o EOR
S HL R PR X Bt 2 493 1) 9 A iy AR A, ELARRARE B
14745 Al A 0 v A B O B B i SR S R =
St g fh R AR HAth K A R 1 5
WSS AL —E, o1& 4a) AT, BECE AR A S BT T
15, MR L E B e T N TR E 1 AR Ak

70¢ —a— A EH(915 MH 470
+ﬁ%%§k(z4so erzl)z)
60F —— HBFEEF (915 MHz) 60
—— I HAFEE (2450 MHz)
50+ 150
= =
40 40
<:30 30@
20+ 208K
10t 110
oF 10

80 70 60 50 40 30 20
BRI

B3 AKE Y KIBIFIFA 45 6d 3

Fig. 3  Effect of moisture content on the dielectric

properties of M. rosenbergii meat
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2.5 HBFEBWHERSW
2.5.1 HTHEHSMMEE . SKENEEER
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Table 2 Results of orthogonal test

oy 4 2 c » — 915 MHz _ 2450 MHz

N A ERFE R T AL B IRFER
1 1 1 1 1 50. 53+0. 09 50. 96=0. 84 44.94=0. 27 27.56x0. 31
2 1 1 2 2 47.28+0. 35 38. 4620. 97 41. 610. 36 22.83+0. 36
3 1 1 3 3 44.35=1.01 30. 750. 48 38.41x0. 79 20.050. 51
4 2 1 2 3 42.95+1.13 62. 11=1.99 36. 47+0. 97 31.74=0. 83
5 2 2 3 1 44.27+1.08 56. 88+0. 36 38.81+0. 96 29.97+0.24
6 2 3 1 2 38.76<1. 19 48.88+2. 49 33.960. 55 25.36+1.02
7 3 1 3 2 48.27+1.10 58.47+0. 63 41.82+1.25 30.23+1.22
8 3 2 1 3 39.22+2. 67 57.49+5.87 32.93+2.07 28.90+2. 79
9 3 3 2 1 35.88+0. 89 54.98+6. 88 29.45+2.37 27.38+3. 16
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Table 3 Results of variance analysis of orthogonal test

BIRT o S5 A BRI B 0 K AT I A H 46
FER 7 E AT HE e 1k [ 03 5 R 0L &, I 57 B A
B ZERILE S, AR S A AE 2 RBR R, A
PAFEH F 5N 5 AR I s R L — o0 —
WO REFRR, o R? #KF 0,940, 3% BB 35 fig
TR A B FE R 7, B4 A ROR RAT,
2.5.3 EKESNMBEER NMBBREETFHEEE
B OUAEEER() MHEBMFERT (") HHE
& IS KR (W) AR R, 4 ITE 915 MHz
2450 MHz #5i3F % 5 0R A HUE EORT F 45 FE IR
AT I B KR AT e [l V3 5 AR UL, I B ST AL
AR ZER LR 6, MR 6 WA, AT R AE

RESEL PP BIURE gy 0,970, P fiE/NT 0. 001, 0B A
A 65.905 0.000 . A
g B s242 0000 AP AN B RAT
WEC ¢ 20347 0000 M2 2.5.4 EFEKE MPRERNS KRB E
915 Mi; Lo o SSHERI o T TR 0o B RO,
’ ’ EESN W CE Y STl 22 A TS
e B o9 0000 ap  ESEBIERMA R FIAIE  f ok
WE ¢ 34712 0053  CiosD M A S B, TR B AR R AR [l 5 R
D 7402 0.009 TR TS A8 H 52 055 95 08, 25 I S
A 72.82  0.000
o B 7342 0.000 7No HIE 5a) F1 b) FIRD, BRZ R SEBR A oL 3 £S5 1
e, ’ ’ A,B,C,D, P
WEC ¢ 200985 0.000 e SRR B RO R BT 0,910, T % 22 £
- D 14327 0.00 IN R WTHIARE | 55 K 5 41 v A B B
A 37.247  0.000 .
ARG AN R A S U R, P Se) A d) wl
AEfEE B 29.225  0.000 A, B, /
¥ ¢ 0376 0692 CsDi; M SE PR F AR R - 5 S T AR R
D 4524 0.026 71 R? ¥39T 0. 900, TR 22850 , R I AR
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Table 4 Mathematical model of dielectric constant and heating temperature , moisture content
el Wi 7 {F Bk FAH PE R’
1 &' (f=915 MHz) &'5=-20.216-0. 0127+1. 026W 754. 115 0. 000 0.954
2 &' (f=2450 MHz) &' 2450 ==20.094-0. 0127+0. 986 W 711. 837 0. 000 0.952
A5 NEEMATEmABE AKREGRFHER
Table 5 Mathematical model of dielectric loss factor and heating temperature , moisture content
FFs M 7 ik R
3 &g" (f=915 MHz) £"y,5 =0. 626-0. 670T+0. 602W+0. 0077>~0. 004W>+0. 005TW 0. 949
4 " (f=2450 MHz) "0 =—1. 666-0. 424T+0. 588W+0. 00472 —0. 0042 +0. 002TW 0. 959
RO BRELSNCFHR A CHARE TR FHRA
Table 6 Mathematical model of moisture content and dielectric constant,dielectric loss factor
¥ UEVA(EN g ik FAE Pl R
5 W(f=915 MHz) W,,=21.523+1. 171&'~0. 640&" 218. 820 0. 000 0.973
6 W(f=2450 MHz) W uso =22.223+1. 1862'-0. 545¢&" 208. 957 0. 000 0.972
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Fig. 5 Relationship between calculated value and measured value

JE B KR A B RE DR 1 110 B30 A AR AT A - b 9
DR~ A A FE R -, R I& Se) Fi£) AT, MR
SRR f KR G5B SSKEN R Y RT
0. 960, Tl 5 22 5 /1N , F WA HL F 4R A HU AR IR
55 KR I B AR T ATy b T AR A 1) 5 KR
2.6 FERESW

T AE FH B AR B, H R BB e, T 2
BUR P i 2 L b e 5 3 ST AR RE S Y TR 2 4
PR B RTE AN A O S BRI WL 7,
7 ATHN INEARLEE | oK SR R A fi ik 2 S M
W ZE B R B T ) 28 B R B R = Y
HEATUR /N 3 A 7K SRR ) 2 375 TR B 32 N AR L B

B e R T B K SRR, 4N, 7 2450 MHz 43t
FT,HIPGRE M 25 CTFHE E 65 CHE, KR
20% FER Y ZEB TR E M 7. 13 em FEKZE 3. 76 cm,
M5 7K 2 80% IR Y ZE B TR EE I 0. 97 em FEIRZE
0.78 em, ANWFITLE I B B0 787G 36 A X IR
SR R BE AT AR AN 5 K AR Ak 1 F 5% b
JASEs R — 8, X nTBE A& B A [F A 5 e N
BB 5 H R U 1) A ELAE AN R] R S R4
KANFITEARFE 25 52 Wil oA B REE | 28 T 5% ) L 2 i
TRBEDY A RAE R, B A JE R R O ot L o
BUER 2 ~3 %5, Kk, ZARUE R P38
AY W TERIM R R ESE



25010000064001 E‘%‘g 01 T . tbd
[=
-8
kT T RBIFIA=G 0L FERE
Table 7 Microwave penetration depth of M. rosenbergii meat m
N o TG/ °C
BE/MHz BKE/ % 25 35 45 55 65
20 26. 14+9. 93" 29. 1245, 45° 19. 28+0. 70™ 18.00+ 2. 18" 16.10 +1.53"
35 4. 17+0. 20" 3.39+0.47" 2.78+ 0.01"™ 2.90+0. 63" 2.48+0. 14°
915 50 1.70£0. 07" 1.79+0. 11" 1.89+0. 11° 1.41+0. 03" 1.29+0. 13¢
65 2.23+0. 18" 2.29x0.01° 2.26+0. 19° 1. 80+0. 18" 1.41=20. 02"
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Study on the variation of dielectric properties
of Macrobrachium rosenbergii meat

CHENG Xiaoning' ,ZHANG Zhuo',ZHAO Ya', SHI Qilong' ,GAO Ruichang”,JU Xiangdong’
1. College of Agricultural Engineering and Food Science ,Shandong University of Technology ,Zibo 255000, China ;
2. College of Food and Biotechnology Engineering, Jiangsu University , Zhenjiang 212013, China
3. Jiangsu Qiuwu aquatic products development Co.,Lid.,Gaoyou 225600, China

Abstract: The variation of dielectric properties of Macrobrachium rosenbergii meat ( moisture content 20% ~ 80% )
were investigated at different frequencies (0~3000 MHz) and heating temperatures (25~65 °C ), and the effects
of the mass fraction of different osmotic agent solutes ( NaCl, sucrose, trehalose and maltodextrin) on the dielectric
properties of M. rosenbergii meat were also investigated. The results indicated that within the moisture content range

of 20% ~ 80% , both the dielectric constant and dielectric loss factor of M. rosenbergii meat increased with the
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increasing moisture content. The dielectric loss factor of M. rosenbergii meat increased with rising temperature under
a range from 45 C to 65 °C. In a frequency range of 0~3000 MHz, both the dielectric constant and dielectric loss
factor of M. rosenbergii meat decreased as the frequency increased. When the mass fraction of sodium chloride,
sucrose, trehalose and maltodextrin was 5%, 10%, 15% and 20%, respectively, the dielectric constant of M.
rosenbergii meat reached its maximum value. Additionally, the penetration depth of M. rosenbergii meat decreased
with increasing temperature, moisture content and frequency. Therefore, the heating temperature, moisture
content, frequency, and osmotic agent significantly affected the dielectric properties of the M. rosenbergii meat.

Key words : Macrobrachium rosenbergii meat ;dielectric property ; moisture content ; heating temperature ; frequency
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