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Optimization of hot air vacuum freeze drying for Eurotus eryngii
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Abstract; In order to increasing the drying speed, quality and energy
consumption in the for Eurotus eryngii drying, the effects were
studied, of from the hot-air temperature, hot-air time and vacuum
freeze-drying time,on drying rate, sense judgment, rehydration ratio
and Amino acids by using the Box-Behnken optimal design. Based on
the experimental data, the response surface methodology was em-
ployed for the muli-variable experiments and the regression model
was established. The optimal parameters were obtained as follows:
hot air drying temperature 50 “C, hot air drying time is 60 min, and
the vacuum freeze-drying time is 10 h. The combined drying method
can decrease the drying time and energy., were 25.5% and 6.3%
lower than that of the vacuum freeze-drying ,and 156.4% .63.3% of
hot air drying, respectively.

Keywords: Pleurotus eryngii; energy consumption; hot air-vacuum
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Figure 1  The influence of hot air to pleurotus eryngii

Drying rata and sense judgments
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Figure 2 The influence of hot air temperature to pleurotus

eryngii Drying rata and sense judgments
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Figure 3 The influence of vacuum freeze time to pleurotus

eryngii Drying rata and sense judgments
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Figure 4 The influence of hot air time to pleurotus eryngii

Rehydration ratio and amino acids
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Figure 5 The influence of hot air to pleurotus eryngii

Rehydration ratio and amino acids
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Figure 6 The influence of vacuum freeze time to pleurotus

eryngii Rehydration ratio and amino acids
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Table 1 Factor and levels of test
) APRTH BRATHR CH=EBRET
*F i /C i E] /min S5} 6] /h
—1 50 50 8
0 55 55 11
1 60 60 14

Xof A B s A R — L3 ¥ VR T A5 ) L TR 3K 0 AT O 25 48
Mromi 3 al %, B % P=0.001 9<C0.01, LT ¥ P=
0.055 0,P>>0.05 7R {25 . i B 12 450 20 ) 45 7 B A 4y, ] T i
RAY 4T U 5 43 #7

3R 3 AT NS A 0 g A R — BLAS Ve R TR 45 B A 43
Wi (19 = R Ay 8 JRURSS ) > B 25 8 o T 4% B 1) > 4 XUTRL
o — YRR B [ %o A XL — L A Ve VR TR 9 25 B A 4
Wi A G 2 R IR R TR B A ] B B v VR I TR 5 RO
ik J3E R L 2 ¥ R I T B 38 LA AT 85 R i (P<C0.05)

BT E] g 55 min B ORI B R B 25 ¥ VR I IR X 25
B AR W52 DL 7 B AR XU 3 R A ¥ R B [ B 3
ZEA R B E R . PRGBS 55 °C L FLAS ¥ VR A ]
g 11 h i SR A AR 3 B A R B3 B R R U B
Vo VAR B 160 0 A XU T B ok o st AR B B X SR S AR S A S T

R I8 A D7 R (4 TN A5 s 0 XL — L5 98 R T M 19 B
P AR S FRR BE 54.7 °C (HRI ] 53.7 min, B2 ¥ VR
] 11.25 h, RS T A MR — L2 B IR TS
1343 0.765, 5 BRSCIRAE = A S B T MR A R A 1E A < 3R
SR EE 55 °C VHXUTAT 54 min FIE A5 VRIF A 11 h, 7E I
Sk T AT 3UOTAT SE 86 A 25 B A543 90,759, 5 WA
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Table 2 Program and results of RSA test
F 5 No A B C Y LGP
1 0 —1 1 0.415
2 —1 0 1 0.651
3 0 0 0 0.724
4 —1 1 0 0.566
5 0 1 1 0.595
6 1 1 0 0.457
7 —1 —1 0 0.358
8 1 0 —1 0.585
9 —1 0 —1 0.233
10 0 0 0 0.780
11 0 1 —1 0.590
12 0 0 0 0.792
13 1 0 1 0.519
14 0 0 0 0.718
15 0 —1 —1 0.348
16 1 —1 0 0.445
17 0 0 0 0.616
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Table 3 Variance analysis
AR PR B Hi ¥ F P
LAY 0.400 9 0.045 11.68 0.001 9*~

A 5.408E—003 1 5.408E—003 1.41 0.274 2

B 0.050 1 0.050 12.99 0.008 7"~
C 0.022 1 0.022 5.85 0.046 2~
AB 0.011 1 0.011 2.76 0.140 6
AC 0.059 1 0.059 15.24 0.005 9"~

BC 9.610E—004 1 9.610E—004 0.25 0.632 4

A? 0.082 1 0.082 21.44 0.002 4"~
B2 0.095 1 0.095 24.62 0.001 6"
C? 0.053 1 0.053 13.72  0.007 6
CmE 0.027 7 3.843E—003
I 4RI 0.022 3 7.382E—003  6.21 0.0550
4R 4.757E—003 4 1.189E—003
AR 0.430 16
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Figure 7 Effect of hot air temperature and vacuum freezing
drying time on comprehensive score with hot air

time of 55 min
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Figure 8 Scanning electron micrographs of pleurotus
eryngii dried with different methods
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Table 4 Comparison of unit energy consumption

At T H it i / ﬁﬁﬁ%%%/ﬁ
h (kW « h+ kg™
T H 4.50 19.90
HER G T 15.50 34.67
B4 T4 11.54 32.49
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