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WME: A TREAAER HBELARR, AT RERXABHE AR T R, 0 FF & 3478 K
BRI THREK2EENR0.1000 g/gd.b. (TH)WF & &N A EH KGR R T
MR BEBN, HARBEAK FRARBEBERT HRREGEAHMBEEAFENR B &
RER,HHZARMEWIEK, & i a KRR 5, A 250 ~300 s 72 & & Bl & A 8 5 5
o BAKEHHGKRIEERALEFL NI KRS EE(3.8590¢g/gd.b. ), TXRW,BK
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1988 A& M 1 4 ik W3 # T 4 22 M 1Y & 50 O R
"l LA R T 3% 3% ( Spinacia oleracea) | ] B |
( Daucus carota) J&EWE & ( Cicer arietinum ) %"
ZMPEHE KSR, B TR ERYE R
JK I Y 22 56 07 T & Weibull 7 7270 i T 2
A5 R B IS Pk R, BB T T TR
A

% AR AR R R K S5 5 Y B R 2 —
T B AR A PR 3 N PR B RE ) 5, A AR Y
R E KM, HIL e 20N
ORI T H B AR S HERAS R
R , PR o B 5 5 3 1 o 2 = s, I A AR AN 2
BN K= FRA AR B ARG, [m] A5 2 10 2
M) Bk anA, Fo [ 2 A 0 4 4 M B N R AR
i R e RN | (N e S U
TR FE AT Z e R E R K SR B A TR
Faa" P HEFH Ty R EERAH LA,
T — Rt R R AT DO T 458 40 B, ) B B
R T R T S T B S R L
B2 B TR a0 3 AT S K ) a] 2 iR
i TR Bl K Oy 2 SR RO S K B, B
PR 52 7K 0 A AR 52 7K B () A e A 23R 45 A
BB R R BB AR R SR SRR 1Y 5
Wi o PRI Ry AN [] 1 TR AR 0 RS % S5 7K 43 L 52 K
AL AR A B RO B 2 A 38 A A S BE T
AHIF 5 1A BAAE Z 07 1 A o, 2R P T) a8 A 12
GE TRENREE W% K SR AM T Y IEfM
(7 H R PR (A B e i Bt R &)
IEUAT ARt B IO TR R PR S B S N2 R
AN TR By 2R A0 %k B AR R $EAT TR AL B BR0AS T
B h 28 S R MO R T B iR Y A
WA bR T SRR B AR R i KRR E
W T2 e 4 J e S K I TR] B2 £ i o,
P 5 RBEERAE B AT R AR B R T AN [
RoF JER R G mx P AEa R AT &
TR B B RE R, Ry B0 SR K W Tz g FH B A S A A
P55 FEE I AR B

1 MRSk

LI A A

TR HP AR R ERARAR, &
)T - 18 CTRURMM . IR RT, B FE 5 B,
VR e o B AE S VT AL FE 20 mm & 3 mm 1)
FOTE B T 2 150 WO T i 3k 4y & & o
0.100 0 g/g d.b. , % . NaCl Jy4r#r4l ( [E 254
Ak 2550 A RA D .

1.2 UF5EF

SIS T FHAX A% F i £ A7 BS 2248 3§ 2 F i 43
#fr K-, #85 [F Sartorious 4 4] ; DHG-9245A Hy #h s
T R4S, b 2 2 A A% i & A BR & | FISO 4
W TAE S, & K FISO #£ R /A 7] ; FOT-L-SD St
L1 P AL AR, & K FISO #£ R A w5 NN-
GD568M 5 T ff i b, 1 b S b A B D 5
THERMIC MODEL 2100A #H 8%, H AT
8 ETO DENKI A7 .

1.3 LWH*

KBFAK BPHERE TR 150 W R T il 2]
K4 0.100 0 g/g d. b 1y 30 Fr B AR K, 5
Hh 56 Ao B A RS 20 mL 1 E R
FK—HOA 25 mL FEpf v, B F K 5350k 25
40,60 80 100 C /KB N IEITRE K, Hhg—E
B[R] f R PR EE I E 5% R A B i 4 10 s 2
WL EZ K RRREEE 1 h, BR4LIE 3 WO ME .

Bk B K AR T2 150 W T4l
K> EHHN0.1000 g/g d. b )6 Fr H R,
43905 20 mL ) 5 B K — A W 5 1 b R
HIVE R R AN, A R~ KBk ik 1. 1
KN B H O ERE O (Br L&) , A
rife 55 A L PR 05 1) R A A B B e K . B A DRI )2
(AR i BT SO P B 5 0 P IR AR AR S R0
A7 4 A G £ A% B FH T W D9 SR A I8 it
PR S A TR AE O o BB — 2 BRI A BR
T IO BEE R 10 s 2N, Bk s
10 min, LM E 3 WK, BOFHIME

1.1

®1 BHERS

Tab.1 Size of geometric shapes container

JIE cube [ 4 9% cylinder
AR V/mm® JEH K L/mm Ji T L S/mm? = H/mm N4 % R/mm JE T A S/mm? = H/mm
volume bottom length bottom area height internal diameter bottom area height
51 600 41.5(small) 1720.0 30.0 46. 8 (small) 1720.0 30.0
73 890 49. 6 (middle) 2 463.0 30.0 56.0( middle) 2 463.0 30.0
115 455 62.0(big) 3 848.5 30.0 70.4(big) 3848.5 30.0
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1.4 IBiPEMT

TEAWETE R, Sy 1 52 7K I (8] A A2 7K R
M RRE R AR, o w R T Peleg[ (1) F1X(2) ]
M Weibull J5 F2 [ 20 (3) ] XF 52 56 B #1700 G

t

M,=M0+7kl+kzt (1)
A, M, R EK e B2 K& (g/gd.b.);
M, R SRR RIAG K 73 & i (g/g d.b. ) st WA
JKIFR] s 5k, S A B 3l g 2 B[ s (g d. b/
g) 1,17k, SR W) i 2 7K 3 38 5 TE A OG5 k, S
TR IR R (g d.b. /), Vk, 5P K o & &
IR,

TR S K I E) 2 K, S K o3 R DA
TAXAG

e

1
M, =M, + o (2)
orp, MR- K Gy B
I3

M, = M+ (Mg = M) exp| (B)a] (3)
KX, o BIBIRSEGB I R 280K 58 Wik
63 % JIi 75 W [] s, FEAE K 2 G R )
2 4
2.1 EXKEREXNTIEEREKFENEIN

N T BRSSO X A R KR Y
M) K 7 B T 3R 150 WO R T B K 4 & R
0.100 0 g/g d.b. iy & 4} ta K- A 25,40,60,80,
FI100 C & B TR T B K KB RIFK 5 &

HIRRWE 1R, EIFGIT 1000 s, fiE &
K ) A 380, 7K 3 B i DA e S S8 B S
KB, 25 H R R BB KA i i K E
R 3 B dpe KR P o I [ B

Peleg 5 51 I Weibull 458 51 X} 52 55 %5 45 119
AR 2 PR, SLRWHE N, Adj. R KT
Z5F0.972 5, M 19 X1 RSS 243 51 /N F 8l 25
F2.130 0 x 10 7 F12.976 0 x 10 77, 3% 7= B 1 75
55 SIS B 0 A DG PE R4,k 2 AR RS AT L
AR B Akt R AR S SR T KB T B
H A T Weibull #7, Peleg 51 /) Adj. R 4
5, X0 RSS HA%, 1T LA 47 (9 400 & S 10 40 o
ISR B AR A 7 1 5 KRR

2.1

= 25C
°040°C
181 460C
—_ v 80 C
Sg 15¢ ¢ 100 °C
Q
éﬁ§l.2— PR AR IR 2 R S 2 S R 4
= .
i £ oy 1 IXIITITIX
(”I.“Z’O'()V’VXA o o O o O o o
RE e o © ° UL L
25063 0 ° 0w "
L}
X, C%um
0.3-gl.
*
0 1 1 1 1 L 1 1 ]
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B fa]/s  time

Bl AEAEKEBEETFEEFNEREFR
Fig.1 Moisture contentof tilapia fillets at

different rehydration temperatures

R2 TREBEETFEBREKEBENSHREES T

Tab.2 Estimated parameters and statistical analysis of rehydration models of

dried tilapia fillets in different temperatures

7] g/ T ky/ ky/ M,/
j:;;l [e{iiamre [s(g d.lb./g)] (g d.zb./g) (/g d.b.) X* x10~* RSS x 1072 Adj. R?
25 964. 168 8 1.298 7 0.870 0 1.959 6 0.274 0 0.995 1
40 502.213 2 1.190 9 0.939 7 2.129 3 0.298 0 0.9959
Peleg 60 234.493 9 1.051 3 1.051 2 5.005 9 0.701 0 0.992 1
80 195.047 9 0.9517 1.150 7 8.229 9 1.1520 0.989 4
100 91.708 9 0.859 7 1.263 2 7.445 7 1.042 0 0.991 4
:if‘il t;::“f;:fre @ B(s) X* x107? RSS x 10 72 Adj. R?
25 0.658 5 1418.039 3 0.164 3 0.230 0 0.995 9
40 0.616 4 828.814 8 0.835 2 1.190 0 0.983 9
Weibull 60 0.567 6 426.766 7 1.460 0 2.038 0 0.977 1
80 0.566 0 391.206 5 2.130 0 2.976 0 0.972'5
100 0.5279 190.116 7 1.600 0 2.2410 0.9815

http : // www. scxuebao. cn



12 4] FRAORE , % AL RUST JBRS 2 A £ R B S K R 1) 5 ) 1857

2.2 BRRTMERMTIEERFMEEKGHE
A

F B HE R i A R RSF I BEDE 25 48 N, i
T K, KGR UE 2-a irs . BIKIFIR
) 250 s [N, B 5 52 K B[R] % 38 8 R 1K
TR ARIE N, 7E 250 s £ A BE R R K A
IR B KA I DR R . A2 KB i £ 5 1
5K AR K, BT R IR B K S R
b A2 K S /0N, BT RE R B OF K o i
K. R Peleg 15 A F1 Weibull #5 81 X} 52 56 %5
PWHATEE AR 3 fran, X F Peleg
BRI, 2l J) 2 o Bk, BB A AR R
NS N =R AN O F < T Nl 17/l R R [
e/N[1.379 0 s(gd.b./g) ], HAF#i Koy & &
R (1.7129 g/g d.b. ), XFF Weibull % ZI 5
ULLIBIRSE o IR S8 B BB & 25 & 1 12
PR 3 KT 2 3B UR Y BB A, AH X T Weibull £
T, Peleg 5 (¥) Adj. R*{H 58 K, H X 1l RSS
AR R/ o

B AR 0 7 77 B 25 A b B 2 7K R 1#] 2-b
Jie  FES K FF IR 1Y) 300 s P, Fifi 35 52 /K 1) ] (1) 1
hn, R K A & wE2RIBE . A 300 s A7 Ay B
K E e KA PRl . X T AR, KT
5 g B B S K R R R K, T R IR B 1 Al K
Gy S, /DT IS KR RN T RE Ak B T
K o3 & AW AR, R A Peleg B A F1 Weibull
BT XoF S 95 B AT LG, S A5 R AN 3R 3 iR .
X T Peleg FERIK U, k, (W I BT BE R KR 5 1/

20
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BflE)/s time

(@

k BAE L) /N7 > RJ5 > oy, ik il B 7E 2 K I
G B LE P Oy 2 A P A I R K R R K, R
J5 H NI /N s ky /N > O > K5 U B B
g RUST I 3 £ R 52 7K T R 32k 21 16 1 15 K 4
ErE .
2.3 SHEXMTEARBEEKSEENZNE
Bt 584 1% NaCl 2 & 1 /K 3L )
A IE 7 e 2545 v 2K G B &l 3 froR . Bifi
FE KM IEAT 0 R 1K o & POk T IR
250 s fo A B A B e K AH , B S R F5 7. A
3-a AT LLE M, % F IR E 2 f, KR SH R B
R O RE S K R R, I RE S B Y P
7K 43 e, P R AT K S RN i B A
(57 K 43 B i e Al ML 3-b Rl DU Y, 4
FHI AR, KO v 254 b a5 1 52 K ol 3 I
K, T RE K B 7 i K 4y B e, /0 O I B K
S N T =B P I O T N7 M 11 [
] JE A L, [ 114 DS T AR S K IR B, T BT g 3k
W KKy EREN, AR ET 1%
NaCl ) 2 B F K b i I8 B 25 2% vh Fn o T 25 28
1) Peleg 5% 70 il Weibull 5 % (1) 48 £ 1 B 1 3¢ 4
JIFR o T Peleg #ERY k, it /)N D) 3 0 ) 4 B A9
02 7K S Ky /N W) 2 B T R 3k 3 1Y ST A K
Oy Gl . fE Weibull AL o RIE R S8,
B R RS 8, WU 63 % K 43 BT 75 1 i ) AT
DA ok FRAE K 43 W e 3 32, AR B/, 26 B K 43

20 -

= /N small
o f1 middle
. Ler 4 K big
=5
g 12+
a8 4 4 4 a4 s
\Q 'S o o o] e} o
gggo.s-o‘.......
=] A "
g
X" 04t 3 -
n
| 3
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(b)
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Fig.2 Moisture content of tilapia fillets in cylindrical(a)and cubic(b) containers

during microwave rehydration
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Tab.3 Estimated parameters and statistical analysis of rehydration models of

dried tilapia fillets in different containers

o Ty PN KN k,/ k,/ M./
T A ) : 2 X %104 RSS x 10 -2 Adj. R?
model container size [s(gd.b./g)] (gd.b./g) (g/gd.b.)
/N small 2.083 4 0.704 5 1.419 4 3.850 0 3.464 0 0.969 7
i
!T 7 1 middle 2.751 4 1.187 8 0.9419 1.110 0 0.999 0 0.976 7
cylinder
K big 1.379 0 0.620 0 1.712 9 6.630 0 5.968 0 0.962 8
Peleg
/N small 2.775 6 1.104 2 1.005 7 3.850 0 3.4650 0.9333
E,
ﬁf/ 1 middle 1.363 3 0.954 7 1.1475 1.460 0 1.3110 0.9817
cube
K big 1.929 5 0.767 1 1.403 6 4.130 0 3.716 0 0.963 6
i s KA ,
o o . ) a B(s) X* x107? RSS x 10 72 Adj. R?
model container size
/N small 0.774 0 4.3527 4.970 0 4.477 0 0.960 8
T
MT 7 H middle 0.678 1 4.2157 1.8100 1.6330 0.962 0
cylinder
K big 0.675 2 4.047 9 9.340 0 8.402 0 0.947 6
Weibull
/N small 0.708 9 4.530 2 5.0500 4.549 0 0.9125
}jfj 1 middle 0.614 0 2.629 8 2.540 0 2.289 0 0.968 1
cube
K big 0.695 8 4.537 4 5.990 0 5.3920 0.947 3
2.0 20
= /)N small = /N small
o H middle o 1 middle
1.6F a K big A A a4 a 1.6 F s K big
= : : = = = = o= A
< 5 A S5 12 A A A 4
@%1.2— . @g'_ A o o o o o ©
éﬂz A o o o o o o é&)z ° : - = = o= = =
ﬂm‘i‘og_ o © s o8] 4 =
17 o Uz .
&2 | . 52 |,
X7 04f = ¥ " 04p %
o
J 3 L
O 1 1 1 1 1 L ] 0 1 1 1 1 1 1 1
100 200 300 400 500 600 700 100 200 300 400 500 600 700
HFlE]/s  time HFlE]/s  time
(@) (®)

B3 EARBRSTHWEHEF (a)fAR(b)BEEFTRNFTEERBKEKRFE(E 1% NaCl)
Fig.3 Moisture contentof tilapia fillets(1% NaCl)in cylindrical(a) and

cubic(b) containers during microwave rehydration

F4 AEABRRPFEEEREKEENSHRBESH (1% NaCl)
Tab.4 Estimated parameters and statistical analysis of rehydration models of
dried tilapia fillets in cylindrical containers(1% NaCl)

K e I k,/ ky/ Y
o o i ] ’ X*x107*  RSSx 102 Adj. R?
model container size [s(gd.b./g)] (gd.b./g) (g/gd.b.)
/N small 1.634 2 0.567 1 1.763 5 11.420 0 10.278 0 0.944 8
B
!)F 7 1 middle 1.887 3 0.897 2 1.214 6 4.240 0 3.8170 0.952 5
cylinder
K big 1.095 2 0.556 7 1.896 4 5.180 0 4.661 0 0.977 0
Peleg
/)N small 1.544 8 1.020 6 0.979 8 4.410 0 3.966 0 0.940 5
Ji .
b 1 middle 1.246 0 0.815 6 1.326 0 2.620 0 2.3570 0.976 1
cube
K big 1.393 4 0.653 9 1.629 2 5.380 0 4.846 0 0.967 0

http : // www. scxuebao. cn
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i) Fa KN
" ' a B(s) X2 x10 73 RSS x 10 -2 Adj. R?
model container size
/N small 0.775 5 4.403 0 14.040 0 12.640 0 0.9321
2
!T i H1 middle 0.681 7 3.849 3 6.010 0 5.412 0 0.932 6
cylinder
K big 0.659 1 3.6111 8.660 0 7.794 0 0.961 5
Weibull
/v small 0.989 8 2.104 9 3.670 0 3.307 0 0.950 4
&
ﬁb/ H middle 0.627 5 2.818 2 4.3200 3.8850 0.960 5
cube
K big 0.674 7 3.894 9 8.250 0 7.424 0 0.949 5
3 bk R s> o PRy S KR BRSO G R R
I Te

3.1 SEKEREXNFIEERFEKEFENEIT

S KR B R ey, K oy i R R G T
[, 25 SR 5 Vega-G % ™ By 5 45 5 — B
1B K G WA b 7K 4 B 1 A 3R B b 1 iR K
Sy Hi(3.859 0 g/g d.b.) o XM, Bk R
SEANAT A, T AR A v A 4 KR 2 245 R
RS ERE S S K BE T T . 4T Peleg £
Yk, (B 075 3328 50 Rk, 4 W6 5 I EE 1 T
MK, ZAKERG kBB, B,k
REAR R B, B & 5B 1) LT Koy iz sk, 9
AN, X 5 Dalali % (R 50 45 5 — 5. B
KR BE BRIk, R R 31X 3 W PRI K g
Bifi 5 I B B I BE m (H — SRS N B R
— AR, R BRI B A T AR T A — 8
L N Sy R 11 WA O =T 115 =R 11
H Pk 0 & 5 MR A 7K 40 2 5 1 38 i 3
1,100 C [} M, (1.263 2 g/g d.b.) Lk 25 C mt
(0.870 0 g/g d.b. ) 0.452 0 1%, X5 HFE(2)
)RR —F M 5 k2T, Weibull A Hr,
RS EL o 55 K TF 16 By Bk 43 W I 2840 G
o {H AR, 2 BT 46 B B /K 20 W 0 Sk 5 . T
RSE o« RS KR A T v RIS, R W E BN
KIREETS KA W k. RSP S5 p i
Rifl 5 I 3 1) T v i A AR, 3% PR R R R LK 43 iR

3 2
3.2 BERSMERANTEE FRKEKEHE
skl

— B, SN A el A R IR Wi i B R K I 1 )
JER A 3 ARl p e R AL e AR R T
(150 W), Fifi 35 flciplz 52 7K I (1) Y 8% i JHG 52 0K ek 2
I o FHESP- 08 7K S Bl 52 K L E P i

W B T RE AL . 3% 5 Garcia-Segovia 25 [ BF 5%
ZE B, WANTER A R ST R B 25 2 b a5 Y
52 7K R AL IR B 75 BT 7 i 2 A2 10 8 KT AR
B E RN, X T A RO A K R B
e BRS04 R SE A S R U 4 — R )
Ao AR T AT B A R R 22 S, N d
JIF- 5 B0 T R e R — (AR i 1 B K
KA TR T Weibull #8 , « B HBEH 75 4%
FRUST 1 18 T R A, 2 W il 5 25 4 RUST 1 34 K L
TF 6 B BEAK 23 W e i 3B . TEAR B M o BB R
ST A T T A AR, 2 P 7 2 T AR MK, A R A
F R i 96 7K 20 W5 A T R i X 5 % R R G S
BRI IKAE OLA AV A, U B AH 3K T Weibull £
T Peleg A5 4 T 3 43 Xf % A A 119 & K i B kAT
ik . X5 Dadali %5 (i BF 55 45 B — 5.

K RE—A i B, e R & AT 4k
PRTE PR 26 O i B Al 2 2L T 08 T b B o 41
BT T MRS ) SAME N R (REA TR
AR R TR S S RS Y X R N
F I e B Z K BOR IR KRR . AR,
518198 A L )R B R T AR S KT, TR R R A
TR B£8R I R i B 11 5 T 485 7K 40 B RN i
JR Rl B4 1 R R AT REAT 2 B, — N TE
D5 T 75t v L R i G MO N AR L BE S A R 5T
TE 25 P AL, YR 52 B0 3 B8 4 TG P9 355 52 %
AR 20 5 R PR R 5 T 7 R T A 1
By, i P 3 ) AR A 56 3 ) — S R EE B BEL T, B
ST MR 1 TR R

X T T4 i R R 5 A K R R
FEM ., R M K G B B8 0 52 K R o T
D) BB T A5 0 95 A i R v X AR L i 4 4
Y A T R 3k B Y B T K 4
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o T KR K o BEA B R K 20T 240 s
AT DLk B o i, oK v K et (KR R
100 C) 77 600 s A 0] LA 3k £ V-, 78 & /K Z 1%
AMAE] 100 CHFEE A/ 100 s, 1 6 w] Wik &
IR K& FRKIBE K, A KB E KTy 2/
3 ],
3.3 SHENTFERRESKFENZIT
ARSI R IAE &4 1% NaCl i £ 8 1K i
25 R B 8 B 1 dee v P K 20 e TR N
NaCl (1) 25 1 - 7K (9 25 a4 Hh BT 68 34 31 1) o mp °F-
KAy, XAER A NaCl )5, 7B A i it
2 AT, ¥ v 1 RE A AL S FARE B BE D N K, A
SOKH R MBEZ K, IR BT KW,
NaCl & it B 5y, 33X Ff 5 i st B 0 38, J0 LX) 7
RAT K BYHFE i, NaCl iy oA 23 38 B O i BE A,
DGR RS

4

Wit 5 S I IR ] 1 S S, #R Y 5 K R 0% Y
i, 7 250 ~ 300 s 7 A7 3k B e R AE R R AR E o
S5 2% AR ) P A AR OR B A e R T i K
(V=115 455 mm’) , HI%: T 5B 45 4%, Y 75 28
WA T E AR A iR =K . B NaCl A L
RGBS L R 25 il LA SR, 52 7K 3%
R AR SO A R BAR G B K TR K
A2 2/3 [ A] . Peleg A5 7Y X 52 45 K 4l 1Y
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Effects of packaging size and shape on the microwave
rehydration characteristics of tilapia fillets

ZHANG Baoyan, YU Haiyang, CHENG Yudong ", JIN Yinzhe "
(College of Food Science and Technology ,Shanghai Ocean University ,Shanghai 201306, China)

Abstract: In order to improve the rehydration rate and rehydration effect, the dried tilapia fillets ( moisture
content decreased to 0. 100 0 (g/g d.b. ) (dry basis) ) were hydrated by microwave. Tilapia fillets were put
into the container made of acrylic materials with different sizes and shapes. The effect of container shape,
container size, and salt content on the microwave rehydration was investigated. The result shows that the
moistureed content increased gradually with the rehydration time extending, reached a maximum value and
maintain stability after 250 — 300 s. The moisture content of sample after rehydration process did not reach
the initial moisture content(3.859 0 (g/g d. b. ) ). It is shown that the rehydration process is irreversible,
cell dehydration and damaged organizational structure during the drying process cause the rehydration ability
of sample to decrease. In this study, the larger size of the container has a better rehydration effect. Compared
with cubic container, cylindrical container is more advantageous to the microwave rehydration for Tilapia
fillets. The dielectric loss rate of soup material increased with the increasing of NaCl contents, so that the
rehydration rate increased. In summary ,rehydration time by microwave is about 240 s, which saves about 2/
3 time compared with the traditional water bath ( about 700 s). Moreover, some models such as Peleg and
Weibull model were used to fit the rehydration process. It was found that Peleg model has a higher fitness for
the experiment data than Weibull model. Peleg model was more suitable for describing the rehydration
process of tilapia fillets.
Key words: tilapia fillets; rehydration; microwave; Peleg model; Weibull model
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