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Research on properties and kinetic model of intermittent
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Abstract: In order to understand the drying characteristics of pi-
taya slices under microwave intermittent conditions, the effects
were studied, including the microwave power, heating time, in-
termittent time and slice thickness on the drying characteristics of
pitaya slices under different microwave intermittent conditions.
The results showed that the microwave intermittent drying
process of pitaya slices included acceleration, constant speed and
deceleration stages, and the mathematical model was established
according to the experimental data. The kinetic model of micro-
wave intermittent drying of pitaya slices conformed to page
model, which was suitable for predicting and describing the mi-
crowave intermittent drying process of pitaya slices.
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Figure 1 Drying curves of pitaya slices at different

microwave power
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Figure 2 Drying rate curves of pitaya slices at different

microwave power
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Figure 3 Drying curves of pitaya slices at different

microwave action time
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Figure 4 Drying rate curves of pitaya slices at different

microwave action time
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Figure 5 Drying curves of pitaya slices at different
microwave intermittent time
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Figure 6 Drying rate curves of pitaya slices at different

microwave intermittent time
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Figure 7 Drying curves of pitaya slices at different

thickness of slices
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Figure 8 Drying rate curves of drying curves of pitaya

slices at different thickness of slices
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Figure 9 The relationship between MR and ¢ of pitaya slices under different factor
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199



200

F & B2 | DEVELOPMENT &. APPLICATION

27 e 490w
b 420w
e 350W
ol
s -1t
z o
|
EZ -3t
4l
5L
6L . ‘ ‘ ‘ ‘ ‘ ‘ ‘
05 10 15 20 25 30 35 40
Int
(a) B
20 050 min
1+ —o— (.75 min
—4— 1.00 min
ol
= L
g
(=]
3 2
=
=R
4L
50
00 05 10 15 20 25 30 35 40
Int
() [a]EKHTE
A 11
Figure 11
A5
In(—InMR) =a + 6P + cH +dX, +eX, + (f+ gP +
RHA+iX,+iX)Int, 6)

4%@?]113@%‘ R Tl At B T A [ e A ] )
F IR B 3 0 B 75 10 MR AR AR At SPSS 17.0 #4748
VR R 807 S B 4 5 5 0 = — 5,95
b=0.008,c=—0.458.,d =1.578.,e = —1.314, f =2.441,
j=—0.373,h=0.056,71=—0.458,g=0.000,

BHA TR,

In(—InMR)=—5.95+0.008P —0.458 H +1.578 X, —
1.314X, +(2.441+0.056 H —0.458 X, —0.373X ) Inz, (7)

MR=¢ ", ®
Eave i
k — efS_S)D‘H).(\(]SP*H.158H*l.578X1 *1.311X2 ;

=2.441+0.056 H —0.458X, —0.373X, ,

WA TR F R 2 192,294, BEMHKT P<
0.001,R*=0.991, KW HBK B H DG ER .
2.2.2 MBERIRKE WE 12 FioR, BE AN TR
420 W, Jm#& ) (8] 1 min, [B] 8K A (8] 1 min B, @JHVT“
6 mm, I (E 5 G H A B & 14, Page BIR1E
T A R IR K R B ] R T g irﬂlwkén\*fﬂc%ﬂ
T FH F B0
3 &k

50 2R W] R R R AR ] BT e G o s | 3

B 2098 | 2019 £ 3 A | ARSI

05 10 15 20 25 3.0 35 40
‘ Inz
) T ]

—=— 3 mm

| —4—9mm

705 10 15 20 25 30 35 40

Inz
(d) YR EE

XKAERRERBEET In(—InMR) 5 Inr 8% % ¥ £

The relationship between In( —InMR)and Inz of pitaya slices under different factor

1.0
0.8
= 0.6
=
0.4

0.2

0.0

0 5 10 15 20 25 30 35
i i)

Time/min
B 12 Page BA MM A 1H 5 KX I 1H 09 b4k
Figure 12 Comparison between fitting values of Page

model and experimental values

Fég S [ B Howp 00 JEE  [8] BN 8] 15 T 49 3 5
Kt RGO OG  5 TR I [] 52 DE AR G . A e Ak 2
HREG TR (8] 22 GURHOG L 5 T 4R  A R B K B IE AR
5 o R B () X oK e SRR Al ) B A AR R T
Bohe PRET 5 FR LAY TR, 22 40 A A B O R
TR TE) T M 4 B FE AR B Oy Page BERL, (HA I 50 BT
KRR N T Z 50 T2 A 5% NaCl 23
i AT RE 2 5 SR AFTE — 2 22 S A AR T IR AR/ S
ORI

S & ik
(1] B, KREMEFRITH S5 LHEARL] £RU5%E 5T
% 2018(10): 215-219.



&M | Vol.35, No.3

(2] 25 M, Bk /B, me 0 I 3 O fh AR ke 2R RN im I
Z01]. i Tk, 2015¢8): 68-73.

[3] ARy, TR, JORRE RGeS LAHLT]. &
PRI s 2T 2008(5) ¢ 95-96.

[4] FANG Zhong-xiang, WU Dan, YU Dong, et al. Phenolic
compounds in Chinese purple yam and changes during
vacuum frying[ J]. Food Chemistry, 2011, 128(4): 943-948.

(5] BRI, Byat iy, Begride, S5, Ji SR XU & 42 IR 22
T T ZARALLT ). e/ ab L. %), 2014(13): 21-25.

[6] 4BRAe, BRI, B/Nar, 5. AWk TR R TE kK
T RGBT Ry ALT] &R 5 &, 2009, 30(5):
159-163.

[7] YI Jian-yong, ZHOU Lin-yan, BI Jin-feng. et al. Influences
of microwave pre-drying and explosion puffing drying induced
cell wall polysaccharide modification on physicochemical
properties, texture, microstructure and rehydration of pitaya
fruit chips[J]. LWT-Food Science and Technology, 2016,
70. 271-279.

[8] NORDIN M F M. Quality changes of red pitaya (Hylocereus
undatus) slices dried in hot air, microwave-hot air and mi-
crowave-vacuum dryers[ J]. Tranica Journal of Energy &. En-
vironment, 2014, 5(3): 313-322.

[9] NORDIN M F M, WAN R W D, TALIBM Z M, et al
Effect of process parameters on quality properties of micro-
wave dried red pitaya (Hylocereus costaricensis)[J]. Inter-
national Journal of Food Engineering, 2008, 4(6): 99-107.

[10] Bed e, V35 2. SO T 8 HOR 78 £ & Tl ob i 1 1 O

1], fr s BFR S5 IF % . 2007, 28(1): 155-158.

EMBAE - NERFBEEORTREEREHNZHR

[11] Bediede. BUAR & 7 K B H A 2o F7E £ Dl e g 1o 3
R[] PEEYS5ESE. 2006(9) . 28-30.

[12] BIvk, BedRde . XH. SOk &0 B4t f B &
ST EmI]. £ RRH . 2016(4): 97-104.

[13] BedRde, FHEMH. A2, & DA PRk E s T
W 112000, BRI 5K, 2009, 30(12): 37-40.

[147 FE/NIR . BedRAe ., XIHE . S5, o 00 50 A Dok D 1o B T J8 4
RSy )]. B 59F &, 2017, 38(5):
15-21.

[15] ZEE 4, BrdRAE, XHE, 5. A0k L2 R L2 00 T M o ok
T Hesh 2 ks 1]. & Rk . 2018, 43(3): 86-92.

(167 Zfdh . BARAE. FLA i T xd d k2 B e (0. &
S ok, 2014(3) : 80-83.

[17] @, PR, DRI, 2. JEMUBOM TRl e L) ], el bl
M. 2007, 38(3): 99-101.

(18] skA e, X, ik, 5. SR SO0 Mm) ok T B 4 M 2 3
F1FE R T 'R DAY . 2013, 34(18): 127-131.

(197 ZE B A AT S Te) K B e ME R 58 5 S [ DT 1. 77
H K%, 2017, 34-35.

[20] X, BedRAE . /AN, S5, RO A $0ORCT R 1 2
B Iy 2RI ). Ak Tolk . 2017(3) : 82-87.

[21] Bediede, Wz, WA, 5. B4R AR R A K fE
FERFIELT]. iR, 2007, 28(7); 201-205.

[22] JAE, BEARAR . Tk, BARUR Mo i TR R R R )], &
SRR, 2009, 30(19); 65-69.

(23] ¥R . sRATAE . WAEA, S5 AT SR AN T B R 1 K 3h
2 W00, B AR R . 2014(2) ¢ 112-116.

Tz Bk

(B35 123 7
& 3% 3Lk

1] J8 . shBIE A HRFE A BGTIMI. dbat: RS MR
¥, 2012, 77-78.

C2] W, S E%, BHK, %, LT ZEES M 5 RS
BFoEl)]. AT, 2014(3): 6871, 74.

[3] Thsest, SEAam, okI%, 45, TN Ml A58 & 500 1 o il C4. 5 3
EORFE L] BT, 2018(6) : 95-99.

(47 ZERE, TRINLT, BRAJE. M T2 0y vk it R HAE 7= it it
R R AT R L), R, 2016(4) : 23-27.

[5] 2, A, kB, . G 0t Bt Jy ik L) 1.
M, 2018, 33(3): 12-14, 39.

[6] ohatT . BEI, FHEL, . JF SCRrm s LRk F #E A
B B R A LT AL 3, 2015, (1)
105-109.

(7] HRERE, Mk, Tk RZE. BT M A% 1 4 W3 A0 B HL 2 Bl
GO s S P, 2017, 33(10): 111-114,

(8] sk B, PR, oM. 35T RIS I0 47 A1 F 40 HF i 25 - 26
a2 e LT ). WL %E . 2018, 33(3): 20-25.

(9] JAEE, 258, MHiLr. . ST ™ 53t i ek 37 4
JEL] RAERFE M ARBHERR. 2017(5): 607-611.
[10] BBFE, AT RL. e T HR 3l 92 30 i Al 25 i e XUAR 2 42 A 0 45
Br: E G BN RO L] RAER¥¥4M: BAFR
2R, 2013(2): 240-246.

(117 €0 20, 2 F“SD %7 16 A 3% 8 % WL 3% 31 A 1% 1z 7 F
FELT] BEARFBe 4, 2015(3) : 25-27.

[12] Wit . ARFEIR, W aEBE. 3T KUK B 4 00 B 4500 28 3
Je[J]. BRI T/, 2013(11) . 34-38.

[13] FARQUAD M A H, RAVI V, RAJU S B. Support vector
regression based hybrid rule extraction methods for forecas-
ting[ J]. Expert Systems with Applications, 2010, 37(8):
5 577-5 589.

[14] HSIAO S W, CHIU F Y, LU S H. Product-form design
model based on genetic algorithms[J]. International Journal
of Industrial Ergonomics, 2010, 40(3); 237-246.

[15] SHANNON C E. A mathematical theory of communication[ J].
Bell System Technical Journal, 1948, 27(3): 379-423.
[16] 3BE I, 3T 15 71 48 15 %0 kL b1 B 0L 36 4 tE 5T D). ™

B B EUMROL K, 2012, 55.

201



