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Pulsed vacuum drying characteristics and multi-objective
optimization of Poria cubes

BRE

w I ERER S

ZHANG Wei-peng' CHEN Hao-ran' FAN Xiao-zhi'

H e KR E#EN
XIAO Hong-wei* ZHENG Zhi-an®*?® JU Hao-yu*

(L AE TR R AL RSB AL 10004852, s E gl K4 T4 B, db 5t
3. E A KA E R AL A & R BIFSE L st 1000835

4 AL RKFA YRS TRER . WdL A%KE 050061
(1. College of Artificial Intelligence, Beijing Technology and Business University ., Beijing 100048, China ;

100083

2. College of Engineering . China Agricultural University . Beijing 100083, China; 3. China Research Center for
Agricultural Mechanization Development , China Agricultural University, Beijing 100083, China; 4. College of
Bioscience and Engineering , Hebei University of Economics and Business, Shijiazhuang , Hebei 050061, China)

443.3 min, iz gt #£ A 4.43 k] « h/kg. 2 4 & A
3.27T mg/g Bk EH TA2%, F i WA A B E (P<
0.05), Z5i%: A Z B Ja Ao i R B o) 09 &L A B T 2 3 4%
TR, R fe B R R T AR R
MFBREEARS TN ETTHRIBAETRGRAESHE

WE:BM R E LW TR b, TREBE A
) LR A R R E AR R R AR B T TR oAb A 4 gk
EBA T BB, AMIFHEE T AR R
PEET FRAERf 2R, Hik: R T BIEE (55~

ko

95 C) . A= (0~20 min) % /&8 8 (0~8 min) A4 A
TE.XIFTPCELS AR BRE. >N B E LT

S B A $hﬁ€%€ BAE T KA FEN AR EER N
5%:& B AR R R B EKRIT S B AL
1%, il tb«&Zﬁ”ﬂL%?f%éﬁ R 173 2MET T AHT

BRATERRE, FR:TREEHYTEEY 0TI E.
BAAL . S ML T A R e TR AL A
. EBAZT AAFR BN LA LT FEL(P<
o.oo1>ﬁr)’ﬂﬂ%%XTﬂ%#«M‘aﬁé@/\#frfﬁv%ﬁim'l;vx
EREHRNEAR A ERER RGNS REK R A
kAL T E A T IRB E 80.88 “C A % B 14 7.68 min,

HOE B 5.04 min, % T L &AM T M TR A A

HETH EHFE ARIES (K5 :31772026) s AL 77 b 2 A &
AW E TSI (%5 CARS2D) ; Jb 5t i @ R B
FHRA (i :6204035) s AL L 75 A A KR 52 %% By O
T A )OI E (45 :2018000020124G034) 5 1] Ik
B E R RS E (455 . QN2021054)

TEE R A Tk TG, B Jb o T KF ok 1.

BEEE BELAI65—) B ER KR 1.
E-mail: zhengza(@cau.edu.cn

I 75 B #9:2021-03-27

EERREHAZRGTRIL. AFFRERNEZ. &
JRHF AR B AR AR

KGR TR AT RET: 5 BAFEA ;02 & &
Abstract: Objective: In order to explore the effects of drying tem-
perature, vacuum duration, atmospheric duration and their inter-
actions on drying time, specific energy consumption, polysaccha-
ride content and broken ratio of Poria cubes in pulsed vacuum dr-
ying process, so as to obtain better drying parameters and
improve the drying efficiency and quality of Poria cocos cubes.
Methods: the drying temperature (55~95 “C), vacuum duration
(0~20 min) and atmospheric duration (0~8 min) were selected
as independent variables, and central composite design of
response surface method was used to analyze the drying process;
The quadratic regression model of drying time, specific energy
consumption, polysaccharide content and broken ratio was estab-
lished; The fitness function was constructed, and the genetic al-
gorithm and membership degree method were used to optimize
the multi-objective process. By comparing the results of the two
optimization methods, the optimal drying parameters were ob-
tained and verified. Results: Drying time, specific energy con-

sumption, polysaccharide content and broken ratio were signifi-
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cantly affected by drying conditions; The regression model of Dr-
ying time, specific energy consumption, polysaccharide content
and broken ratio was statistically significant (P <C0.001), which
could be used to analyze and predict the drying process of poria
cocos; Results proved that the genetic algorithm was better, the
optimum drying conditions were as follows: drying temperature
80.88 “C, vacuum duration 7. 68 min, atmospheric duration
5.04 min. The drying time, specific energy consumption, polysaccha-
ride content and broken ratio were 443.3 min, 4.43 kJ + h/kg,
3.27 mg/g. 7.42% . respectively. The optimum drying conditions
can significant(P<C0.05) save energy and improve the drying ef-
feciency. Conclusion: Reasonable configuration of vacuum dura-
tion, atmospheric duration can significantly shorten the drying
time, and specific energy consumption, and broken ratio; The in-
ternal temperature of poria cubes fluctuates with the pressure
change of drying chamber. and the appropriate drying
temperature can increase polysaccharide content; The optimized
pulsed vacuum drying process has the advantages of shorter
drying time, better quality and lower broken ratio, which can
provide theoretical basis and technical support for the industrial
processing of poria cubes.

Keywords: drying; vacuum; poria cube; multi-objective optimiza-

tion; response surface methodology
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Figure 1 Pulsed vauum dryer chart and chamber

pressure change curve
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Table 1 Response surface factor level and coding
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Table 2 Response surface experiment results and membership founction results
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