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Abstract: In order to obtain suitable drying methods and provide high-quality raw materials for the storage and deep pro-

cessing of Lentinula edodes (shiitake mushroom), the differences in eritadenine, purine, total sugar, protein, amino acid and
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flavor substances among fresh and four methods (vacuum freezing, heat pump, hot air, and natural) dried shiitake mush-

rooms were systematically analyzed and compared. The results showed that the four drying methods could reduce the lev-

els of eritadenine, purine, total sugar, protein and total amino acid content to varying degrees, while their impact on the ra-

tio coefficient of essential amino acids and flavor compounds was not directional. Among the dried mushrooms, the con-

tents of eritadenine, total sugar, protein, and amino acids in vacuum freeze-dried ones were similar to those in undried

mushroom, while the total purine content was significantly reduced (P<0.05). Heat pump and hot air drying could signifi-

cantly reduce the eritadenine, total sugar, and protein content of shiitake mushrooms (P<0.05), and had no significant ad-

vantages in amino acid and flavor substance retention, and total purine control. Natural drying could significantly reduce to-

tal sugar, protein, adenine and hypoxanthine content (P<0.05), while significantly increase the essential amino acid ratio co-

efficient (P<0.05). Based on the above results, it was recommended to use vacuum freeze-drying as the preferred method

for preparing shiitake mushroom raw materials for processing high value-added products such as lipid and uric acid lower-

ing products. Natural drying clould be used as a second choice. But it was not recommended to use heat pumps and hot air

drying for the drying of shiitake mushroom raw materials, which would be used for the development of high-quality and

high value-added products.
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Fig.1 Effects of drying methods on the eritadenine content
in Lentinula edodes
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Fig.2 Effects of drying methods on the purine content
in Lentinula edodes
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Fig.3 Effect of drying methods on the total sugar content
in Lentinula edodes
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Fig.4 Effects of drying methods on the protein content
in Lentinula edodes

25 FrEAAXREERAIF G

IR WIS 45 B I . KR T SEFRAR,
JET s P EIRETE LRGN EEE RS . B
AN DU R Ty 2R A s AR B 17 R e LR
(R D), A& EAAAEZE . B ok b S R & i
(TAA) B, 23.90 g/100 g, & THE)E T4 TAA
Er AR N E S R T HA9(23.69 g/100 g) . HART
JE11(23.50 g/100 g) . FUEE THEAY(22.51 g/100 g) A
PO TR (22,12 2/100 g), HEM AT GE RS = iR AL FEAE
—ERRRE i T AR R R a L A

NI IR = N T 1 B B I R s R €
8 FlubFE 2 HEMR: IR (Thr) . 4HEMZ (Val) . FEE MR
(Met) . 2 E MR (le) | 5BE IR (Lew) . BEETR (Tyr) .
KRR RR (Phe) FIFIE IR (Lys) . 4 FTH2ITF, 2
R UR TR vh I L 75 2 LR (EAA) B i B =,
2(10.28 g/100 g), Fk Sy AR THRAA 451 (10.11 g/
100 g) o AT 2B (5 bYJRAlir BE AR P10 BT —
HEAR, A TR (WHO) FIlkA E AR 447
(FAO) My, FRARIE L4 I BT EAA/TAA 2928
0.4, [F] i} NEAA/TAA FLAE MW &5 T 0.6, MFE 1
" LLE Y, B R TR AN TR O =T B A b
EAA/TA Fll NEAA/TAA FUAH 3T ol i BRAE TR
P I, 2B EA AT G BRARSR s 2R, Yl
SN E FEEE U RAR IR

WAL, B B 0 S L FR AR 48 LRI E R 43
EF IR 2 LR | AR 2 IR | IR 2 R IR AN TG IR 2 ik
2. HER 1 A LUE H, T 2T s 7 4 v fef ik
IR B i, o SR TR n T A A v A g
R IR 1Y S (B IR A 15.71%), IR B A ¥ R
T 4 R A s R R R S d A Y, (HEET
AT s v 0 A TR B R LR AR A
HH a5 R (B RTF 10%), (BTl e & &
YA T SR, HARURIBAGE TR i P R R JC R 2
LR 1 IS, SR Ty = R s bR R
TERE IR Fr i, PRk, FEE £ Tad AR rp T AR
P SR A3l Tl Dy S LASAS B i T 50k

BRI S ARy 20 4 v i 2 i
BRI 805 FAO/WHO (W358 FemAR =i AR dn
2 2 Fon, NPl LUE H, BRI 4 vh b7 2
FEMR B R TR 2k 1 s A, Hogy 3 Fh 7 =X
PRI FITREARG, (ELR T8 A 4 Fh TR 4 00 B 3y
=T FAO/WHO #5201 .

ARYEFR 2 THRGHT R TR AN TR O T A
IR IEMZ 1 RAA . RC F SRC {H, £5 58N 3 iR,
RAA Fil RCHEF 1, XU EIR 5 FAO/WHO £
K3, BIRMEE; RAA F1 RC KFEvhF 10
I EIEFR AR XTI T sl AR XA R 230, TR 3 T LAE
i, Met+Cys, Leu fll Tyr+Phe ) RAA Fl1 RC {H13J
KF 1, RAH S S T FAO/WHO B0, ShAH
Xpad R, AT A IERR ) RAA 1 RC 1A
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Table 1 Composition and content of amino acids
PN & (g/100 g)
KT P TH PRT 4 HAR TR T H SR T
KA H R Asp 1.30+0.04° 1.28+0.11%® 1.19+0.05° 1.20+£0.01% 1.24+0.03%
MR Thr 0.56+0.01° 0.53+0.01° 0.54+0.02% 0.53+0.00° 0.54+0.02%
22532 Ser 0.65+0.01* 0.63+0.04° 0.63+0.01%° 0.60+0.01¢ 0.60+0.02%
HAMRGlu 2.20+0.15% 2.23+0.66" 2.05+0.14¢ 2.77£0.11% 2.81+0.07°
HZEMRGly 0.56+0.01* 0.53+0.07* 0.510.01% 0.48+0.01° 0.48+0.01°
NE 2 Ala 1.07+0.01° 1.06+0.17* 1.01+0.03* 0.96+0.02° 0.96+0.01°
A Cys 2.62+0.03* 2.50+0.03° 2.48+0.01° 2.58+0.1% 2.54+0.07*
HERRVal 0.68+0.01° 0.73+0.03% 0.68+0.01¢ 0.75+0.01° 0.72+0.01°
E A RMet’ 0.99+0.01° 0.94+0.02° 0.96+0.01° 0.96+0.04° 0.96+0.04°
St ARle” 0.83+0.04° 0.71+0.03" 0.74+0.03% 0.74+0.08% 0.73+0.09%
SEA R Leu” 3.53+0.15° 3.3240.08° 3.3540.11° 3.3840.17° 3.46+0.22°
Ji% 2R Tyr’ 2.52+0.39° 2.4540.33° 2.3540.25° 2.56+0.48° 2.43+0.39°
RN Phe” 0.75+0.47° 0.60+0.45" 0.66+0.33" 0.62+0.48° 0.55+0.41*
MR Lys 0.6620.25° 0.59+0.04° 0.58+0.20° 0.73+0.24° 0.73+0.23*
2% R His 4.1440.11%° 3.78+0.28" 3.61+0.13° 4.22+0.34* 3.98+0.09®
A Arg 0.44+0.02° 0.35+0.02° 0.39+0.03" 0.36+0.01% 0.38+0.02"
it Pro 0.41£0.01* 0.28+0.01® 0.43+0.14° 0.24+0.01° 0.41+0.14*
IR B (TAA) 23.90 2251 22.12 23.69 23.50
Wit BHEIR B i (EAA) 10.52 9.88 9.84 10.28 10.11
R T AR S (NEAA) 13.39 12.63 12.28 13.41 13.40
EAA/TAA 0.44 0.44 0.45 0.43 0.43
EAA/NEAA 0.79 0.78 0.80 0.77 0.76
S DR LR 3.50 3.51 3.23 3.97 4.05
AR LR 5.21 4.95 4.92 483 4.88
R LR 11.37 10.42 10.37 11.04 10.77
Tok R 0.66 0.59 0.58 0.73 0.73

TE: %7 T R SR AR, KA R AR
SR+ R B R+ R A e I+ A 5 TGRS B : M 7

H2E5 B P<0.05,

R TR IR N AR+ H 2RI R R+ 22 R R IR R R SR W AR+ A B+ St B R+ 58
NE FREFIRAR T RO T4 Ak ) — R

%2 WTHEILR S FAO/WHO U HE M 4 (%)
Table 2 Comparison of essential amino acids and FAO/WHO pattern spectrum (%)

T RILR E S PIE T PRI HASRURT HART 1 FAO/WHOE;
MR Thr 2.34 235 2.24 2.30 4.0
AR Val 2.84 3.24 3.17 3.06 5.0

ERMMet+t =R Cys 15.10 15.28 15.52 14.95 14.88 35

R ARlle 3.47 3.15 3.34 3.13 3.10 4.0

SRR Leu 14.76 14.75 15.12 14.27 1471 7.0

Ji% 2 R Tyr+ 4 N % i Phe 13.68 13.55 13.58 13.43 12.67 6.0
i a R Lys 2.76 2.62 2.62 3.08 3.10 55

it 54.96 54.95 55.69 5427 53.83 35.0

B/ 1, RS E AR AS A, A R i IR
ik RCH AT LA B R T AN R Jy X s
7 PSS — BRI & LRI Lys. W [Rl—AFf &

W B BB () BRI 25 5 3 RC {E S a(an
PR TR 4 RC {HAE 0.29~2.72 22 [d]) | 2% 5 22 %
K, SRC 1H/NFE 3) . X—Z5 R AT G S AWISE T A
i S AT e . BUROR TR AN TR Oy A e A s b
SRC {HE/N, HiEITFR 3 5T LA, T Nas%
ma 2 FEFR 1Y SRC H, Horp [ SR FIELAS Y R TR 2
AT AR SRC HITESHT AR TR 4 A T

P BN i Ay e S B i e e S S DIV E S
PrE.
I TARUF ST & 45119 SRC (HEUIR., HIRAYY
A, TE 5 SE B AN T 0 -5 HAR E R, 58
SRR R | 5o 2R RIS 2 FR AN TN 24 IR %
P, I AN TR SE RC (H/NT 1 YLy 20t
PR LA ES SR
2.6 THRFAIHER XKL ST HIFZAE
BT R S 4 B D7 2R A s v A 3
41 PR PERRYI BT (3R 4), o R R )
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Table 3 RAA, RC, and SRC values of essential amino acids
KA PRI T M PR H ELZS VU TR A SR T
ERE SRS
RAA RC RAA RC RAA RC RAA RC RAA RC
IR Thr 0.59 0.37 0.59 0.37 0.61 0.37 0.56 0.35 0.57 0.37
R Val 0.57 0.36 0.65 0.41 0.61 0.38 0.63 0.40 0.61 0.39
FERAMet+tE R Cys 431 2.70 437 2.73 4.44 272 427 2.70 425 271
R Rlle 0.87 0.54 0.79 0.49 0.83 0.51 0.78 0.49 0.78 0.49
LS MR Leu 2.11 1.32 2.11 1.32 2.16 1.32 2.04 1.29 2.10 1.35
i SR Tyr+ 415 % iz Phe 2.28 1.42 226 1.41 226 1.39 2.24 1.42 2.11 1.36
5 MR Lys 0.50 0.31 0.48 0.30 0.48 0.29 0.56 0.35 0.56 0.36
SRC 11.91 10.91 11.13 12.37 12.52
4 ERERRY RS
Table 4 Analysis of volatile flavor compounds
KR 5 24 7R - E2 B 1A] (min) HXTFE L)
R PEET W R fh FLZS TR ER SR
FOE 25.63 - 0.42+0.02 0.500.01 0.13+0.01 0.320.01
1-2F 4531 29.84 27.42+0.80 20.28+0.15 21.77+0.12 26.82+0.23 22.46+0.18
1-2F -4 29.88 12.65+0.21 - - - -
2-ZFEC 31.44 0.10+0.00 0.390.01 0.22+0.01 0.43+0.02 0.210.01
Bk I 3423 - 1.06+0.15 0.27+0.03 - -
J2-2- | = 36.44 - - - 0.08+0.01 -
S22 1B 36.56 2.59+0.11 0.09:£0.00 0.02:£0.00 1.24+0.08 0.05+0.00
1B 38.26 - 0.77+0.05 0.310.01 - 0.39+0.02
N 56.15 0.010.00 - - - -
/Nt 42.77+0.13 23.01+0.09 23.09+0.09 28.70+0.11 23.43+0.08
3-3¢ 21.05 27.76+1.80 0.30+0.00 0.18+0.10 0.63+0.03 0.80+0.06
3-3F BElfi-s 1- 9.13 0.01£0.00 - - - -
3-CH-2-T 15.76 - - - - -
1274753l 23.07 3.46+0.14 0.52+0.03 - 0.74+0.03 2.62+0.01
B S -3-3-Js-2- T 27.93 - - - 0.03+0.00 -
FP T 56 Y ] 35.86 0.04+0.00 - - - -
2-F i 35.88 - — 0.08+0.00 0.1040.00 0.27+0.02
2-H- 1T 36.44 0.05+0.00 - - - -
/it 31.32+0.10 0.82+0.03 0.26+0.04 1.50+0.02 3.69+0.05
IO 13.41 0.07+0.00 2.12+0.11 0.89:0.09 0.48+0.02 0.16+0.01
E B 17.82 - 0.19+0.01 - 0.1140.01 -
B 22.44 - - - - 0.84+0.02
S -2- B 24.16 - - - 0.30£0.01 -
_— T 27.13 0.37+0.02 1.42+0.01 0.61:0.04 1.95+0.09 1.03+0.00
SR -2- 3N 28.81 0.2120.02 0.22+0.01 - 0.48+0.02 0.44+0.01
Bk 31.70 0.08+0.00 0.15+0.01 - 0.28+0.01 -
AR 32.83 0.1240.02 0.130.01 - 0.0620.00 -
2RI 37.55 0.05+0.00 0.04+0.00 - - -
/it 0.90+0.00 4.27+0.03 1.50+0.04 3.66+0.04 2.47+0.01
EHR F R 26.94 0.0240.00 - - - -
IFES R 34.25 0.69+0.03 - - - -
N2 0.71£0.03 - - - -
2,5- AT KL 57.42 - - - 0.13+0.01 -
K 2,6- BT ARy 57.42 - 0.18+0.00 - - -
2,4- T B 57.43 0.19+0.00 - 0.17+0.01 - -
/it 0.19+0.00 0.18+0.00 0.17+0.01 0.13+0.01 -
Wi TR 56.30 - 0.25+0.02 - 0.3240.01 0.17+0.00
. 13- 0% 9.10 0.01£0.00 - - 0.01£0.00 0.080.00
VBN _
LA 9.42 - - - 0.07+0.01 0.01::0.00
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4
SR 4B (5B E] (min) Ha i o)
KT I T PR HABTRT AR
I 9.44 - - - 0.02+0.00 -
J2-3,4- W BE-2- NI 15.82 - - 0.19+0.01 - -
2-H1H-6-T0 P H6-2,7-2 33.73 0.06:0.00 - - - -
/it 0.07+0.00 - 0.19+0.01 0.10:£0.00 0.09+0.00
2- IR HE g Rg 19.70 0.3240.02 0.130.01 0.130.00 0.29+0.02 0.25+0.02
13- T H0K 28.52 0.13+0.01 - - - -
HAh L1689 i 41.78 4.42+0.21 - - - -
XLCHT B ) FH e 56.40 0.010.00 - - - -
/it 4.88+0.11 0.130.01 0.130.00 0.29+0.02 0.25+0.02

T =" FIR A

F| 25 Fp, P | PR BELAS AR A SR TR 4y
PAEINE] 18, 13, 22 16 Fh, R TS/ DA g5
R PERLST AN ZS, X 5 Tian 850 (R E A E 2
5, ST R AT R S IR Rl . R A B AR N
KU RTARFAL R 22 7 6.

A 2] ) AR A AL FE IS | BRSPS | FRS
PSS . BEEYI0R, Sl R, S A7 1 T
T FH BR v A AR XUBR ) 0, e BTG < 3 i R 1) 2
ZORUEPY . R 4 W LIE N, TS S T Y
B PR B B R TR TR A T R kg, Horp s
VR T 2 h B2 ) OO B R At = T Ty
KT AT S BRI 125 00-3- . 1-254-4-
st 1 Sz 202 -2 M- 1-B e S S i YA B R R,
R 10 -4 TR 5 B 2 v A ARG I 2], 33X AT B
55\ BR B R | FasE PEARS A OGP e
5t 1- TR I -2~ — B e o 4 v i AH
XA T LT, AIRES T R P R NN RS |
L P ERPR S A A OCP®

B2 R A& as B R, NFh2E &,
A 2 T RS T TR R 4 (5R 4); 5\
RIS TT—FF, /RIS N 1-2F -3, 2-2¢
Jai-1- . 3-~F AR T s TP AR & AR T
A ITREEALG, Ferb AR5 2 v B2 ) o R
FA A v, I T BB DR AR B 1 TR BV % T
YR -

P2y 5T v IR BB A8 R g SR RR I,
X FH B R IE S TE B H AT F 22 19 STk E S,
MR 4 TR, TS B ok TP S 0T & e B0t
EEAR T s A Tig e . o, PR TR
B PR R | D U L I B e T TR, i
AR UR T o B i 2 . I . S -2- B
il S AR S e

Fh EHP NN EF R EENE R R —, H
AR SCAEA TR AR R 2 v R AR I 22 ) 7,
Al BE SRR A ARER T VR R S A o . HAy =Ry
A, AR TR B 4 2R AR &
o B S | I R R H At XU 4 ot 2 A

AL AR B BB Sy, oS Rt [RRESZ T8 i i
(K 4) .
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