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Abstract: Fresh baby Ganoderma lucidum was taken as the research object, and five different drying methods were employed
in this study, including Vacuum Freeze Drying (VFD), Hot Air Drying (HAD), Microwave Drying (MD), Far Infrared Drying
(FIRD), and Vacuum Drying (VD), to examine the effects of the different drying methods on the drying characteristics and quality
of baby Ganoderma lucidum. The results showed that VFD performed the best in retaining macroscopic quality and the contents
of active components, such as polyphenols (4.35 mg/g), flavonoids (3.07 mg/g), and soluble protein (6.28 mg/g), while also
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exhibiting the strongest antioxidant activity, although it required the longest drying time (8 hours). MD was the best in preserving

polysaccharide content (25.92 mg/g) and exhibited the fastest drying speed (taking only 0.75 hours). HAD showed an advantage

in retaining triterpene content (19.95 mg/g). Principal Component Analysis (PCA) was used to rank the drying methods based on

their comprehensive scores, and the order was VFD>MD>HAD>VD>FIRD, with VFD achieving the highest comprehensive score

(2.69). In conclusion, this study evaluated the effects of different drying methods on the drying characteristics and quality of bady

Ganoderma lucidum, and assessed comprehensively through principal component analysis, aiming to identify an optimal drying method for

obtaining high-quality bady Ganoderma lucidum raw materials, providing a theoretical basis for subsequent related research.
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Table 1 Effects of different drying methods on the color of

baby Ganoderma lucidum
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Fresh 5628+ 1.41° 17.24+1.89" 34.88+0.16" —

MD  43.50+1.02° 18.19%0.57" 30.62+221° 13.60 £1.55"
HAD 46.60 £2.10° 17.33+0.60 30.66 +0.58" 10.57 +2.12°
VED 57.68 +2.12° 16.17+0.91" 3432+1.04° 2.77+047
VD 47.61£0.85° 1635+ 1.37° 29.64 £2.67° 10.35+1.96°
FIRD 46.16+0.76° 1534 £0.55" 29.61 +1.15" 11.63 +0.95"

E: RA—AARRANEFHERFHELEEZF (P<0.05).
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Table 2 Effects of different drying methods on the shrinkage rate

and rehydration rate of baby Ganoderma lucidum

FrRFX K% E/% BKikgg
MD 66.67 +1.45" 1.76 £0.08°

HAD  56.00+153" 220+0.10"
VFD  2433%1.76° 3.63%0.10"

VD 54.67£1.67° 1.91%0.06°
FIRD  59.00 £2.52° 1.860.04°
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Table 3 Effects of different drying methods on the texture of
baby Ganoderma lucidum
FHEF X RE N W& /N
MD 79338 £8.33"  95.01 £2.89" 423.62 +18.09"

R /M

HAD 450.03 £8.66° 72.87+1.67° 217.92+2.73"
VFD  316.69%10.14° 48334%2.01° 184.47+12.26°
VD 421.69+6.01° 71.67+3.33" 232.82%541°

FIRD 45336 £4.41°  75.00+2.89° 229.12%5.56"
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Fig.3 Effect of different drying methods on the microstructure of

baby Ganoderma lucidum
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Table 4 Effects of different drying methods on the active components (DW) of baby Ganoderma lucidum (mg/g)

AR N % B & BR) T E G %4 =7
Fresh 5.69 % 0.25" 3.62%0.05° 7.73 £0.08° 32.58+0.17° 22.96 £0.27°
MD 4.19 £ 0.04° 2.46 +0.02° 3.47+0.07° 25.69 £0.23" 13.06 £ 0.06°
HAD 3.27 +0.05° 2.42+0.03% 3.68 £0.13% 14.30 +0.12° 18.97+0.21°
VFD 435+0.02° 3.07 £0.09° 6.28 £0.09° 21.63 +0.30° 14.67 +0.07
VD 3.16 £0.06° 2.37 £0.04% 3.59 +0.06° 15.42 +0.09" 13.92+0.18"
FIRD 3.05£0.03° 2.35+0.03° 3.77 £0.04° 12.33+0.11" 17.56 £ 0.33°
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Table 5 Effects of different drying methods on the antioxidant

activity of baby Ganoderma lucidum

TR X DPPH/% ABTS /%
MD 96.30 +0.48° 42.83 £1.36"
HAD 95.75 +0.55° 39.25 +0.60™
VFD 97.12 +1.09° 45.66 * 1.63"
\%) 95.47+0.41° 37.58 +1.53°
FIRD 95.16 +0.49° 37.27+0.97°
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Fig.4 Correlation heat map
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TEHEAT TR A WA, 75 0 2 MR PR T P
AR PUEALTETE (B2 =5, 2.
i, Wl MHEE A R BRI, FRMARE. @
. DPPH. ABTS") #EAThrEAL G, T BUHT 1) #04
FiE, DMET RS0, & 6 FIH T % 3 o IMHFE
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R RIEFFAEME AT 1 MbRdE, e 7 A
gy, HEBTTERFIER T 82.01%, 1 EMH1IJi
ZE TR N 50.85%, T2 2 T T ZTTER R N
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Table 6 Eigenvalues and contribution rates of principle

IR HFAEE TTRE RRTHRE
1 7.627 50.847 50.847
2 4.675 31.166 82.013
3 0.935 6.237 88.249
4 0.693 4.623 92.872
5 0.51 3.401 96.273
6 0.197 1.315 97.588
7 0.17 1.13 98.718
8 0.099 0.661 99.379
9 0.048 0.323 99.703
10 0.023 0.152 99.854
11 0.014 0.09 99.944
12 0.006 0.041 99.985
13 0.002 0.014 100
14 0 0 100
15 0 0 100

1 ERH, 2. HEH. TEEEA.
DPPH. ABTS. /Kb, L* b* ¥\ K2 3 EIEFE,
ot N B % T A 2 31 N 0.5814 0.951. 0.862. 0.622.
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0.748. 0.972. 0.92. 0.817. FH, H/KLHITTHR{E A
K, HUGRER . WCAER MR R N 7 B A
FEIRbR, WATE S BN 097, -0.794, -0.542, X
RS | R, 28 9. nTEtEEA. 26,
DPPH. ABTS. EJKEb. L*. b* B HIRE S B DAL,
2 WHEEE. WEPE . WK IR R R 4T

TEER 2 R, 28, 28 ABTS. E. Maf.
LI AL a* Oy EEEAR bR, BT (E 70109 0.749. 0.91.
0.545. 0.828. 0.527. 0.876 F10.696, H.rhZHExf% 2
F R TR RO, PSR o R, =ik 9 513
fof B FEZEFRAR, B (E 0N -0.662. X BLIALES 2
TR, £y, £FE. ABTS. . Jfif. nHmgiE
AT a* B R i R BUBLIE, 1T = s AR R il [F) 2
AR o

*7 BRFIEFNERS FHER

Table 7 Loading matrix of principle components of quality indexes

EN P2

o S AR AR
1 2
E3 0.581 0.749
S 4 0.951 -0.205
TRMEEG 0.862 0.27
2 0.364 0.91
=ik -0.154  -0.662
DPPH 0.622 0.34
ABTS" 0.748 0.545
NS -0.97 -0.036
Kk 0.972 -0.118
AR -0.542  0.828
Mo -0.794  0.527
ik 2 -0.456 0.876
L* 0.92 -0.255
a* -0.099  0.696
b* 0.817 0.153

PLER R0 REGERE (R 7) B EACN:

Fi=0.210X,+0.344X,+0.312X,+0.132X,-
0.056X:+0.225X+0.271X,-0.351.X,+0.352X,-0.196.X,,—
0.288X,,-0.165X,,+ 0.333X,,~ 0.036X;,+0.296.,5

Fy=0.347X,-0.095X,+0.125X,+0.421X,-
0.306X+0.157X,+0.252X,-0.017X,-0.055X,+0.383X,,+
0.244X,,+0.405X,,-0.118X,:+0.322X,,+0.071.X,

K, Fiv HERRE LA B2ANERDE59
X~X\s RARAFRTERAARZEZHME &, WS E.

AVEEEEEE. 2SR =& 8. DPPHIGHRE.
ABTS™ JERRZ UR4ize. BoKE. BERE. Mepe. nHmg
Moy L*. a*. b* 315 T TR AR EUE .

AR o0 o 7 22 DOk R B, AR A 2 By
50 RS LR ACEL 2 PR INBCR ANAS 21 oy R 6 45
R F=0.620F,+0.380F,

TR, BAFETHED T R ZH RIS AR
AL 73 AR Fy AL E, (e, SRE ¥ H AR
MDA LR A, TS A F R AR
ZHEHIM G AN B8 0. &)a, RIETHE SR
T, 30 FEBOR, FoRRFURE. ZRa1F04s
FHEF N (% 8) : VED>MD>HAD>VD>FIRD.

a7 R Bk RS, KA VFD J7 k47 R ZH
TH RGN RZE, ERTHRITATHRZE
HERG P R, Ak 2.69.

% 8 FTETFERAXMESIES
Table 8 Comprehensive score of different drying methods

FRZX EZRA1 EZRH 2 HEFH

MD -1.11 3.76 0.74
HAD -1.05 -0.42 -0.66
VED 443 -0.41 2.69
VD -1.27 -1.31 -1.28
FIRD -2.04 -1.67 -1.90

3 #Zip

AN T 07 Ao R ZH SR B R . R TR
Rt L, TR H 7 8 MD >HAD > VD > FIRD >
VFD, J " MD “F J# 3 % & =, VFD & 1%, MD b
VFD 50 8] 45 45 89.37%. {EZ M E, VFD T
PR RZH Lx H. KR E, gix. . i
P PHIEVER /DN, R B AR TERORSE R 7 T,
VFD 8 B 22\ 4 5 8 e /b, MDD 458 B 278 4
. EEME R T EAGEYE B, VED TN 2
Wy ZHE. SEER. AT A B APUEE R,
MD &2, {H HAD £ =mi 5 &R L. Fnsr
Wreg &I o, VED TR i R 25, 25
AV (2.69). SR, VFD WA R Tt
K HLREFER, ANIE & bR AR 0 R = s L
i, MHEZ T, MD TR A 4E 5 T et ), BE
fIKBERE, ICREBLLF AR B B IR L SR /1, =&
—/NEAEERE. HAD WA MAS, #HAERME, &HT
TERSWETENRZE TR, Bk, LAl
PEAS R 7 SR B A & T4 07 50
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