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Quality change and shrinkage model of kiwi during freeze drying and

vacuum microwave combined drying
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Abstract: Kiwifruits were respectively dried by freeze-drying and
vacuum-microwave combined drying, with different microwave
power (0.25, 0.30 and 0.39 W/g). In combination with the
shrinkage ratio, sensory quality, color difference, rehydration ra-
tio and porosity of kiwifruit in the drying process, the drying
characteristics, pore structure and shrinkage characteristics of ki-
wifruit pieces in the drying process were analyzed, and the
shrinkage model of kiwifruit pieces in the process of FD pretreat-

ment vacuum microwave drying was established. The results
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showed that the drying characteristics of kiwifruit slices changed
with the different power of microwave, and the higher the micro-
wave power could cause higher sensory score of kiwifruit slices,
less color difference, larger the rehydration ratio, and larger the
shrinkage ratio. It was found that the larger volume could made
the greater porosity of kiwifruit slices. However, during the dr-
ying process progresses, the lower moisture content of kiwi slices
resulted in smaller shrinkage ratio. The optimal shrinkage model
of kiwi slices was SR =k, + ks MR + k3 (MR)?, R?>0.99,
RSS<C0.001, which could well reflect the changes of volume
shrinkage of kiwi slices in the process of freeze-drying and vacu-
um-microwave combined drying.

kiwi freeze drying; vacuum-microwave
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Table 1 Sensory evaluation of kiwifruit slices
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Figure 1  Sensory effects of different microwave power

on kiwifruit slices
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Table 2 Effect of different microwave power on the color difference of kiwi fruit slices

WP IhE/ (W e g ) L a b AE
X R AL 81.13£0.02° —7.8240.01*  25.6040.03" 0
0.25 54.1540.03¢  —1.42+0.03° 28.55+0.04>  27.8940.02°
0.30 64.36+0.02>  —5.51+0.01" 29.94+0.02"  18.3840.04"
0.39 64.77+0.02>  —6.97+0.03®> 30.86+0.01¢  17.2140.03"

T FASNG TR R R R A L 2% = (P<10.05),
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Figure 2  Influence of different power on rehydration

characteristics of kiwi fruit slices
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Figure 3 Contraction curve of kiwifruit slices under dif-

ferent powers

1 g/g il %N 0.39 W/ g i Wt FLBR 2 11,0.25 W/g
BRI 2 10.01 %65 24 3 3K T 28 d B, B F 38 &k %
H0.06 g/g, WK Fh 0.39 W/g I 4 k9 FLBR 3R L
0.25 W/ght )2 32.11% ., 1€ FD 3 2 o, 4 7K 1 35
B VK T AR 5 TR VK S RS M R B T Ok
BT — AT B 2 AL a5 K0T A PR AT B A U R
M S GE R RF LR AE AL o 2 I IR R 3 B A
e T M 2 A Rk FL B BT IR FT RE 2 il 24
BTN K ARG AR R B ik A B K
JE A Y B RN 2 X FLAR ) 45 14 S B T g N FL IR A
AR AN K. T o 26 8 L K 28 Sl B v Ak, 4 TRl 25 44
P B 7K 43 32 B BEL RS o 6 v B IE 4 . K 48 Ol ZE R AR TR
TR I I S R K A O 3R K AN AR E ) s ]
50 2% 1) DU &4 F LA A28 K FL R R AR KR TR 5 0. 4
BEK B B BG40 4 1 2 A T 5 T T B A K Uk
D ARFE M AS K o S 0 Bk FL R 45 4 00 S B T AR N, B
PEF S WAL B AR b R K. H Y Bk oh R A kR, 4 R
DAY TS 94 4 0 45 A R AU BB A 22 A M 2 R ZE L TR
BT BRI A SO L BB T LK E I 4 1 4 B L T
T b TG D) O R O B R ARG FLBR . DR, 6
W 3N 0.39 W/ gt 1t 5 1 AL B SR A 3 KL nl fE R

0.65 g/g

0.25 g/g 0.12 /g 0.06 g/g

B4 FRREDETFGHBEMA SEM R4 B2 (A4 22 5 6 B 1%

Figure 4 SEM original images of kiwi slices under different powers after binarization processing
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Table 3 Porosity analysis of kiwifruit slices at different power
IR/ (W e g™ D) 1.56 g/g  1.00g/g 0.65g/g 0.25g/g 0.12g/g  0.06 g/g
0.25 40.68% 37.29% 40.19* 32.72¢% 28.74% 35.807
0.30 40.68% 39.94" 52.86" 37.13% 38.530 36.762
0.39 40.68° 47.34¢ 61.24¢ 43.45¢ 59.96¢ 67.91"

T FS/NG TR R A 3 2% 5 (P<0.05)
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Table 4 Analysis results of four shrinkage models under different microwave power
i B 7 B . X?  RSS B R K
(Weg™ D
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0.25 0.992 8 0.000 06 0.000 19 k;=0.299 63.,k>=0.860 97,k5=0.089 64
Quadratict3’ SR=*Fk| +ksMR+k3(MR)? 0.30 0.997 0 0.000 02 0.000 07 k;=0.309 67.k,=1.194 29,k3=—1.218 74
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