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Abstract: In order to explore the nutritional characteristics and non-volatile flavor substances under different cooking

techniques, this study utilized fresh Lyophyllum decastes and subjected them to four different cooking methods: Steaming,
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boiling, air frying without oil and baking. The contents of polysaccharide, total phenol, protein and total dietary nutrients, as
well as non-volatile flavor substances such as soluble sugar, free amino acid and 5'-nucleotide and equivalent umami
concentration (EUC) in L. decastes treated by different cooking methods were analyzed by ion chromatography, high
performance liquid chromatography and electronic tongue technology. The results showed that boiling significantly reduced
the levels of polysaccharides, total phenols, protein, total dietary fiber, soluble sugar, free amino acid, and 5'-nucleotide
flavor content. Conversely, baking was found to be the most effective method in preserving or even enhancing these
nutritional and flavor profiles. The processing effects of steaming and air frying without oil fall between boiling and oven
baking, with steaming retained more nutrients in L. decastes and produced a flavor profile similar to that of oven-baked
samples. Principal component analysis (PCA) of electronic tongue data revealed significant variations in the flavor profiles
of L. decastes across different cooking methods. The sample points for steaming and baking were closer together, indicating
a smaller difference in taste after these two cooking methods. In contrast, the sample points for control, boiling, and air
frying without oil were distributed in three different quadrants, with relatively large distances from each other, suggesting
that these three cooking methods lead to greater differences in the flavor of L. decaste. This study examines the changes in
nutritional components and non-volatile flavor compounds in L. decaste subjected to steaming, boiling, air frying without
oil, and baking. Among these methods, baking preserves both nutrients and non-volatile flavor compounds most effectively,
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offering a theoretical basis for optimizing the cooking of L. decaste and other edible fungi.
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Fig.1 Effect of cooking methods on polysaccharide content
in Lyophyllum decastes
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Fig.2 Effect of cooking methods on the total phenol content
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Fig.4 Effect of cooking methods on protein content
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2 AN, RE GRS AN T ANB)S , I B S HEAR 1 2
YA T T RE, RN RE SR R T EIEER MY Strecker
g fit ol S I 1R 5 A8 OB = TR i) SE LA I w0, Hop
LRSI R RS 2 AR & i 18.37 me/g,
BARARSS R e M (.35 (P<0.05), JEUR AT BER AR 2
FIIRAE IR TN 2SSl TG Ui B 2 i &
N 44.18 mg/g, TEFTA AT h S

IR B L T AT PR 0 R S S = A B s AU 11
B ALR . AIN T B R 2 R S
5.58 mg/g, i BV ELHR &Y 10.38%, HiH R A4
TR TN 45 S IR 1 AN T 1) RE L ZE AL i B 2 4y il oy
0.98 mg/g Fll 4.60 mg/g. ZHN T 5 W REETERE Y
EER S IR 1) LA T T s, Forh SRk A R R
s A, FAh =Ty S R AR & i T, Ui
2 AL AT B TGRS R R . SR T R
HEREMEHIRE IR S A 19.26 mg/g, A3
iR & 1Y) 35.84%, BIBREILIR (TN IRERR . 224
iz . HER . PYEIR AR ) 28 S5 AT 15 B i i

1 AR 2O B v Al P i R
Table 1 Effect of different cooking methods on the content of soluble sugar in Lyophyllum decastes

i (mg/g)
AT — —
X} 8 K% K Toimzs e JtHE

i 40.64+0.30° 20.36+1.96° 11.56+0.89° 11.66+1.89° 17.14+0.77°
bk 11.87+0.80° 4.85+0.68° 2.34+0.18° 2.03+0.07¢ 3.82+0.20°
IR R 3.50+£0.29° 2.99+0.25% 2.14+0.06° 2.80+0.16" 2.77+0.05°
TN 303.23+2.32° 328.90+2.88" 188.28+3.37¢ 275.89+4.77¢ 333.64+4.56
S 362.21+4.32° 358.98+4.42° 205.4442.13° 294.79+6.79° 359.3543.54°

T AT REARRIZOR AR 30T BB H02E 5 .3 (P<0.05); 322~K3 [ o
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Table 2  Effect of different cooking methods on the content of free amino acids in Lyophyllum decastes

PR i (mg/g)
HHER
POy K78 KA Tei s e A

REH R 0.98+0.07 1.06+0.06 0.360.04° 1.2240.03" 1.32+0.05°
IR 3.08+0.08" 2.65+0.01¢ 1.2240.08° 2.38+0.01¢ 2.94+0.05°
2L R 6.76+0.30° 5.08+0.22° 2.45+0.07° 5.21+0.19° 7.07+0.03*
HER 4.60+0.17% 4.64+0.01° 1.75+0.00° 4.60+0.06® 4.41+0.02°
e 2.31£0.02% 2.12+0.06" 1.05+0.01¢ 1.99+0.02° 2.75+0.05"
BN 4.79+0.06 2.94+0.05¢ 1.35+0.01¢ 2.67+0.01¢ 3.84+0.05"
R 1.04+0.00° 0.77+0.03¢ 0.42+0.00° 0.81:0.03° 0.95+0.06"
ETERN A 3.14+0.12° 1.63+0.23 0.73+0.02¢ 1.68+0.23" 1.98+0.30
HER 0.60+0.02° 0.25+0.03" 0.130.01¢ 0.25+0.00° 0.3120.05°
SsE R 1.78+0.00° 0.95+0.01¢ 0.46+0.04° 1.01£0.01° 1.24+0.01°
SEAR 3.39+0.02° 1.61£0.04¢ 0.83+0.00° 1.7740.05° 2.12+0.00
i i 2.27+0.14* 1.65+0.05" 0.80:£0.10° 1.61+0.05° 1.79+0.03°
RNEIR 2.7240.16° 1.73+0.02° 0.87+0.06¢ 1.7240.01° 2.06+0.05"
4R 2.50+0.11° 1.33+0.00° 0.57+0.05¢ 1.30+0.46° 1.89+0.02°
iR 3.4140.03" 2.59+0.04" 1.47+0.09° 2.39+0.15 2.39+0.03°
AR 8.04+0.00° 6.04+0.07 3.00+0.02¢ 5.50+0.17¢ 5.05+0.06°
N R 2.3240.11° 1.86+0.05° 0.93+0.01¢ 1.92+0.08" 2.06+0.06
filf R S LR 5.58+0.10° 5.70+0.07% 2.1140.04° 5.81:£0.09° 5.73+0.03%
AR R 19.260.57° 14.65+0.38" 7.00:£0.12¢ 14.17+0.23" 18.66+0.24*
R E LR 24.44+0.32° 15.19+0.46° 7.36+0.20¢ 14.86+0.04° 16.44+0.35
Tok SR 4.45+0.03" 3.35+0.07° 1.89:+0.09° 3.20£0.19° 3.34+0.09°
Wt AR 17.53+0.36 11.16+0.35° 5.57+0.01¢ 10.97+0.44° 13.03+0.49°
JENS 53.74+0.95° 38.89+0.97° 18.37+0.26° 38.04+0.09° 44.18+0.65"

Yo B R, S YL REITE 7.00~18.66 mg/g; THEERE,
FLMR VR IR . OIS KR AL S A B S A
BT, 435914 5.70. 5.81 Fll 5.73 mg/g; RN T.HIRE
FE R E AR BN 24.44 mg/g, |5 REIL
G 45.47%, PR IERR o Lbfsy, £ T AN
R EZIEIR 5 EL AT S AT T TR . BRI AR
Rt nT e S wl EH R Y SR A ER TS 55, MOTTRE S B4R
AR BFEIRDE
2.2.3 ANEAT 20 BEE s 5-AZ R & RS2 IR
SR TS 50 8 S e & e oG, i B S
SRR S AT P SR RS S R, BEAE N
B RO EEREC B R L & M e A R (5-
CMP) | FREEBERZTFAR (5-UMP) | 1 IS A2 1% (5'-
GMP) | ¥ 85 N AZ Y 1 (57-IMP) FI1 iR 04 42 1 14
(5'-AMP), HA YR HNERAZ T 1% (5'-IMP ) J2 B 75 v =2
L) FUBGE PRS0 SR S AT )y A B ) REHE
ZEAZ TR /K W3R 3. 5'-GMP. 5'-IMP Fl 5'-AMP
SR AZ T IR, 5'-CMP 1 5'-UMP & 2 BRI % .
of BEZHAZ IR S 1.32 mg/g, R/KEREG AN, Higx
Jin Ty A R S AT T T, Horp o as SOk
R S AZ R SR 55 0 PR 2H AH L O C i B S R
(P>0.05), Tl k4o Ab FH () G 2 A PR O s e en ly
1.60 mg/g, HKIZVRZE, /K EALBRAY BEB A S A
iR & i B A, S 0.58 me/g, FHES T X FRZH T RE T
56.06%. X0 H B B AAZ AT IR S 5'-GMP, 5'-

IMP & &5k, 5'-GMP HA ffpkul vl M RIE, 15
AR5 A Bh AR, (02224 T AR PR S i 3 IR (P<
0.05), iX 1] G /& i T =AM o6, S 30 %
HEU, STIMP S B4 HR 32 I R T PR A, 7E
VRZRAL RSP & R . 5-AMP J&— PR
5], BEASIEINEAR AR IR | R . PR, FEZe
TERAC R, BR/K AL ERAL, HoAa i )y A i
HETb R, IXAEAKTI FIEAES) Th A AR S5 o
2.2.4 AN[REEAT Ty R B vh IR S5 A 5 (EUC)
SeorAT HHEERR S LR AN R AZ I R AR P EUC
T TR ARy A B BEH 451 EUC {8, 45
WL 3., M 3 ATLLUAE W, ANEET I N B
REH % EUC {H 22 5 i 3 (P<0.05) . EUC fE4r N
4 4~ 7K F-: >1000 g MSG/100 g. 100~1000 g MSG/
100 g. 10~100 g MSG/100 g. <10 g MSG/100 g**,
BRI IR AR S R A IR 1 I WD ) P 3 i B 4 11
FEERI S X EUC {H ™= 2B 52 . AS[R] =200y U
% BEUC {HTE 2.69~19.37 g MSG/100 g, gk b
HEPRES: EUC B, “h(19.37+0.17)g MSG/100 g,
T 28 28 3k A B B B B 2% BEUC {EL %16 (2.69+0.22) g
MSG/100 g, X} EUC {EANE KPR 537 50, B hab
L) RE 2 A5 4 K- (<10 g MSG/100 g)#b, Hifth
AP BE BSR4 T4 3 7K (10~100 g MSG/
100 g) . 4563 2 FNER 3 vl 0, ML AT 5 oY) R Er zk
TR it B A R TR | S AR A, Y TR R S IR A 1 TR & e
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Table 3  Effect of different cooking methods on the content of 5'-nucleotide in Lyophyllum decastes

) i (mg/g)
AR — Sy y
poyiiit baw: K Teihzs S AR ks

5-CMP 0.33+0.03¢ 0.51£0.02" 0.20+0.01¢ 0.51+0.03" 0.64+0.01°
5"-UMP 0.38£0.01° 0.09:£0.00° 0.030.00° 0.14+0.01° 0.11£0.01°
5'-GMP 0.41£0.01° 0.14+0.01% 0.08+0.01¢ 0.13+0.02¢ 0.15+0.00°
5'-IMP 0.02+0.00° 0.25+0.01° 0.15+0.01¢ 0.19+0.01° 0.21+0.01°
5"-AMP 0.17+0.01¢ 0.42+0.01° 0.13£0.01° 0.350.04° 0.49+0.01°
SR A R 0.610.08¢ 0.81+0.03° 0.36:£0.02¢ 0.67+0.08° 0.85+0.01*
EUC(g MSG/100 g) 18.05+0.35" 15.70+0.52° 2.69+0.22¢ 14.83+0.29° 19.37£0.17*
oS-y 1.32+0.02° 1.41£0.01° 0.58+0.02¢ 1.32+0.00° 1.60+0.00°

1=, Bkt Ah B IS ) RE BRI AR S 1 EUC (B,
Ui MLE R I 2 R R s 1Y SRR
2.2.5 AT S & T i
O HTAS[F] AT 5 EOAL B A RE RS AR T R A | 72
B EER R DA R R AR I T S R TE B R AEL, 45
ULFE 4, R 4 TN, BRIR | R AL BR A S 1 fH,
TE LT SR A R ARG I H B R R GE , PR X
3 FhERIE T LLZAMEATT . S0 T RE B 20 &
WRAB BRAK B AN, A =407 2O LU X FRZH 2 o4
=, B B2 5 (P<0.05), iR ZE . Toihas =,
KEH RS Z) r- A BRI BT . BERAE i, X5 R ZH fef ok
(B 5=, & RN TS FE s S R AAB AT U REAIR, I
YR ZE AL PR RE B A B i v, To s SRS
IR EFMZEF (P>0.05), MiiRHE EUC S5 KL
JEACE S ) £ A L5380 s S 5 v T LA S 10, TR
FHEEGER G A3, U H AT EUC KB WA 5
FTAPRA BEE AR S SRR AN, AT I ST R EFR A
ZIR5 5'-IMP e 1) EL ) RAR s R s &% i 75
PR AR I 385 B 7= A s e 191, 53¢ T BB R H T 45 SRR
EUC {8774 22 705 .

R T 2T AN R AT A S R 2 K
R DX ), X E R T PCA. PCA 2E1TTTmk
SRS, BB PCA X F T S AL AR B 119 S e J

el 6 FoR AR AT )y AL BRI L F
ST RAEEIR DA T F RS IR 2 gk 2L, MU
A4, PC1 TRk N 84.6%, PC2 BTk A 11.4%,
BTTRRRN 96.0%, i AT DI FRASF] 2T =0Ab #E
J& REE 00 UGB AR S 1B o VRIEFNILIE I B4
AT, AR 22 SR /0N, T XS RE AR B FJCuhas e Y
FESR AT ISIARAE 3 DANEI SRR, I HLIFE B4, Ui
B eIz aIE sk 22 K. RSB FE S 2 0] 354
FIEE X, UL M T & BB ST H B A 2 AN R 84T
J7 A ER)E P BER 25 5%

31 < XHHE - g SR

2l - VR E
” - 7k
L

;\?1
<
= (/
-1t .
L1
_2.
-3

-4 -2 0 2 4 6
PC1 (84.6%)
Ko AT R REE LG 575 PCA Z3H71Al
Fig.6 PCA plot of E-tongue results from different cooking
methods of Lyophyllum decastes

T4 RE AT 2O R EE R v (5
Table 4 Effect of different cooking methods on taste values in Lyophyllum decastes

2t [z ek fiff ik JTR FILZS
payiist —51.70+0.14° —10.06+0.06¢ 9.29+0.04° —3.12+0.01° 14.93+0.07¢
fRE —50.74+0.08¢ -9.06+0.07° 8.71+0.03° —4.314+0.03° 16.32+0.06"
K —47.04+0.06" ~7.29+0.06° 6.20+0.03¢ —8.12+0.05¢ 13.86+0.01°
Teihzs AR ~50.040.09° ~9.52:+0.04° 8.69+0.04° —3.50+0.03" 15.85+0.06°
Jbke —49.35+0.08" -9.18+0.07° 8.28+0.06° —4.50+0.06° 18.790.10°

TE: ST AR FRA R T BARSH0E 7 B3 (P<0.05)

3 ifit54%ER

ARG IRAE, KR, TGN RE R, Bk 4
SR SO R 2 B IR A R S P A A
FRIRER, AT D7 s AR ) S R EE i 0 25 T4
FIARHE P AU 07 AN VR O B . S0
SR, GOKAANBUR, BEHA T R RO

R, KERGT 7K VEE TR BT IR My RE B 25 ot /K Fefh
HORARDKAF, Nai b & A—ErEIRor. H
BEMIF, 220728 T s UK A A 2 i) JEE T
1 TR RERB R U O B, EL R o fill— LB 3Rl
S B TR o T XUR S BN &, AL
AL B S 2 7 A HURR A XU, DU A T A B
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J&, VRFEALIE RS S AT A b B o AR R T e 2
PE2E 5 (P>0.05), Toihas SKERIER IR Z, KBRS
AR R R i 35 (P<0.05) ; UiF S & LR A%
FriRah R, BEE R 5 A 6] AT )y A B,
WiE 2 2 R O Y07 T IR, PRI s ok 2 =4 )E
U B8 2 R — AR S BRI  DUAP AT =,
FE ML RO S BE I R IR 1Y 5 1= (P<0.05), [F]
B BEUC (BB, UhHARLEERE S Ay e e 35 v T
M SEAT I =RA AR S o (E R 75 45 S X RE A A ik
{EfE o I A PP S AT 2O R 2 X UK &
JRAFEIR, ARUFFER R REVE T 45 & ooy
BT, L5598 AR VRZEFNHLIE R S PG R R AR, ) B
21 5 PURP AT )y AL FEAE SR 22 R . £E BT
iR, ASSCHIEIRIT T IR7% . KA Jeihas SR Rk
P A PR 1 RS v S SR ORI P XU 47 S
AR IS, BFT R B FH S AT =0, s A B R
X 8 R ORI A B4 R M USR5 ) 4 R R i
o AR REEL I S TR R 2 P XU 4 5
WFFESR AL RS2, DMES IR A G 30 24T
JEEFE, AP R R T T340, R ™ —25
BFGEAN [R] ATy 2% RE T 442 2 P AU A 0 114D 352 i)
R AR IR
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