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Effects of cutting methods and drying temperatures on hot-air
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Abstract: [ Objective] To enhance the added value of Morchella esculenta and optimize its hot-air drying process. [ Methods] The effects
of cutting methods (whole mushroom, 1/2 cut, and 1/4 cut) and drying temperatures (50, 60, and 70 “C) on drying characteristics, nutritional
quality (rehydration ratio, protein content, and total phenolic content), and antioxidant activity were systematically investigated, and a drying
kinetic model was established. [ Results] The hot-air drying process of M. esculenta could be divided into two stages: an accelerating drying
stage and a falling-rate drying stage. The Page model accurately described the moisture variation during drying (R*=0.980). With increasing
cutting degree, the drying rate increased and the drying time decreased. However, the effective moisture diffusivity (D), total phenolic
content, and DPPH radical scavenging activity significantly decreased, while the rehydration ratio showed no significant difference (P>
0.05). With increasing drying temperature, the drying time decreased, the drying rate increased, and D gincreased. The rehydration ratio first

decreased and then increased, while the protein content, total phenolic content, and DPPH radical scavenging activity all showed an
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increasing trend followed by a decreasing trend. [ Conclusion] Drying whole M. esculenta at 60 °C was identified as the optimal processing

condition. Under this condition, the drying time (240 min) and rehydration ratio (2.31 g/g) were relatively low, while D,;(1.296 9X 10~ m’/s),

protein content (26.97%), total phenolic content (5.32%), and DPPH radical scavenging activity (78.07%) were maintained at relatively high

levels.
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Table 2 Five kinetic models and their expressions
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Drying curves and drying rate curves under different cutting methods
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Figure 2 Drying curves and drying rate curves under different drying temperatures
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Table 3 Effective

moisture diffusion coefficients on

different drying conditions

> =) N S 2 D/
KB KRR R o
(X10 " m*s ')
1 In My=—0.0002/—0.4189 0.949 7 1.296 9
2 In My=—0.0002¢—0.3916 0.960 2 0.3242
3 In My=—0.000 3/—0.369 1 0.9565 0.121 6
4 In My=—0.000 17—0.3779 0.978 6 0.162 1
5 In My=—0.000 3r—0.3177 0.9726 0.486 3

214 FEPE TS BN T EE LR E) T
Arrhenius 77 FE LG 45 5 (8 3)In Do 5 1/(T+273.15) 2 2%
PR ZR MR BN Y= —6279.4X+10.734,R*=0.982 9,
PIA S . THAAT R E,8 52.206 9 kI/mol, 7F 13
Ykl E G (12~110 kJ/mol) N .

22 FHEARNFEERGINASETL
221 AV ST RIEE AR 4 TS0, S R AL Page

1 R f e, B TE 0.998 LA |, HE RMSE(0.011 1~0.016 0) Al
SSE(0.001 1~0.003 3) ¥k F Logarithmic %5 X} LAY | 3
W Page H5 Al i fi 35 1F 25 ik B /K 43 L AR L LA | i 455 AU IR
BEAESGE T/ AR S aHE PR, i
jPageﬁ%ﬂﬁﬁ:

Ink=a+ bH+ T, (4)
n=d-+eH+ [T, (5)
A

H—Y 53055

1/T+273.15)
0.00290_0.00295_0.00300_0.00305_0.003 10

-7.5
.\\
\\ .
Q“E \\\
= -8.01 \\:
\\
~
\‘\
-8.5r S
\\
w
-9.0-
A3 InD,5 1/(T+273.15) 8 £ &

Figure 3 Relationship between In D and 1/(7+273.15)

T— 1R, C;

a.b.c.d.e.f i R

ok K = (4) R (5) A Page B B M=
exp(—kt") , 15

In(—InMy)=a+ bH+ ¢T+(d+ eH+ (T )Int,

(6)

FEAS TR ) 43 T AORUAS [ 1 8 385 2 3 56 e 75 19 554 4K
WA A, i i SPSS LA iR 46 K4 13 a=—3.910, b=
—0.125,¢=0.021,d=0.642,¢=0.016,/=0.002.

ST ES W XIS

In(—1In Mg )=—23.910 — 0.125H + 0.021T +

(0.642 + 0.016H + 0.002T )In ¢ (7)
HF In(—InMy)=Ink+ nlnz, K15
k=-exp(—3.910 — 0.125H + 0.0217T ), (8)
n=10.642 + 0.016H + 0.002T, (9)

975 B By F=535.152, P<0.001, R>=0.980, i}
FERAG A FNE Jy b 2, HLBLG BE R =, TIE A Page #5481
T8 FH 403 2 T B AR T e AR
222 MEIUKGE N T KL Page AU AR M LR A 172
Y143 2 I T A8 TR IR 60 “CF HEATIRIE . &1 4 W] T,



F&M | Vol.42, No.9

H FEUVAAXETREENEHAARNFEHNHESRRHFI

R4 SHHPHFRBEEEDEFMUSER

Table 4 Non-linear regression fitting results of five kinetic models
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Figure 4 Kinetic model test curve

23 AR FREEGTERENE KL EFZEH

RImEKENE

1% S A, 2 B A K LB U 4 B R B R R
P H 25 F R (P>>0.05) , 1M 8 1 5 40 450 10 ok
OB, 1- TR FE-2- = SR U (DPPH) H i 33 BR K
R RN . R e T T e IR, AR P B
1 4> BRI DPPH A i1 B2 08 B a5 L 43 Wil o 26.97%,
5.32%,78.07%. iX F2H & A S Y14y B K b R AL S 80T
SR TN ER 7K G 25 R Jon S A T s o R Tk S R
T S A R LA RO R

FER — Y143 Oy 0T, 95 TR X 2 i B R OK L A
Fr o YA W R (P<C0.05) . B TR IE TR L &K
WRTRHGE B X RTRE TR E TS, Rl
UEEFY AL, PRI K 438 B Wl 5 {0 R B = 70 CHY
PN IR, K5 5 ik A ALZU 0, K H

201



202

% K Fl DEVELOPMENT & APPLICATION

BT R B W R 3 80Of DPPH [ |y
T B B TR T e TR TR, 50 CF
JRE, 22 By P R 58 A ST, B B 2 R A R
60 “CHJ , & UK bR A 3w , 2 110 4k 4 40, 6 T Jo 434
DPPH [ Hi 553 Bk % 43 5l 24.46% , 5.22%, 75.42%; T
70 CHE, PR K B ] g R 5 SB0ER 10 T A8 M R Ty 2 4 i 4 fit
BA A BIEARE 20.96%,4.47%,68.94% ., X Al GE S [
Sy e ) g YR B A S A M W 28 I R A A R R A
RN, B R ORI B BRI

25 LR, Y o 3O B T B TR
60 °C, e & T, T M uEE F 240 min, D A
1.296 9X107° m’/s, & /Kt 2.31 g/g, B 11 o &t 43 50K
26.97%, S & 2 Bl 5.32%, DPPH [ i 3L 35 B 4
78.07%.

x5 TEARTFREGTFERENEKLL EFRMS
R ELE N

Table 5 Rehydration ratio, nutritional composition, and

antioxidant activity of Morchella esculenta under

different hot-air drying conditions
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Table 6 Correlation analysis between quality attributes

and antioxidant activity indices of dried
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