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Abstract: This study explored the influence of pressure on the flavor quality of the aqueous extract of Agaricus bisporus.
By comparing the processes of boiling under normal pressure (BO) and boiling under high-pressure (PO), the effect of pres-
sure differences on flavor substances was analyzed. The results showed that among the non-volatile flavor substances, the
total free amino acids (66.79+0.05 mg/g), umami nucleotides (366.38+33.10 png/g), and equivalent umami concentration
value (10600.56+1370.38 mg MSG/G) in the BO group were significantly higher than those in the PO group (£<0.05), but
the organic acid content was lower. Electronic tongue analysis further indicated that the BO group had more advantages in
the response values of the sweet, salty, and astringent sensors. The analysis of volatile components showed that gas chro-
matography-mass spectrometry (GC-MS) identified 20 aroma substances in the BO group, mainly acids and alcohols, most
of which had pleasant aroma characteristics. The PO group detected 30 substances, mainly aromatics and alkanes. Gas chro-
matography-ion mobility spectrometry (GC-IMS) detected a total of 28 volatile flavor components, among which the BO
group had a higher richness of alcohols, aldehydes, and esters. Electronic nose confirmed that there were significant differ-
ences in the aroma profiles between the two boiling methods, indicating that boiling under normal pressure was more con-

ducive to the formation of rich flavor characteristics. This study will provide a theoretical basis and technical support for the
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optimization of the deep processing technology of flavor substances in Agaricus bisporus and the development of high-val-

ue-added products.
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0.18); 1218 AMpREIVEFH 44
1.2.7 BHIRME X Pei 225 B2 Iy 2im LAk
B, FRIBURE S o AR 4K B Be il A 20 mg/mL #¢
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9 W2W T APLELY
10 W3S PRI bR

1.3 HiEaE

GER PP HEH R E2ZE BTN (n=3) . i
SPSS 26.0 FA4AbEREARE, 4] Origin 2022 44l
PCA. ik K45, fili FH Laboratory Analytical Viewer
(LAV JRA 2.0.0, G.A.S., ZRp54E, fEE) 4l — 4
&l PhtaE S,

2 FEREHR
2.1 HEEERIESH

TS 2 FE T UK B o i) A i B B S0
B, AR S IARAR A T 43 S A | FHIR . By R DT 7
FEIR . RAFIRING IRV E N SR 2 BLR, RE 5



- 256 -

B Tl B

2026 4F 7 A

RS . BERAZ AT IR = AR PR RIS 0 SRS EK

P on (38 2), PO 4 RAE R % 5(0.90+0.01 mg/g)
25787 BO £HAY 4 1%, 1T BO HAAERR & =ik 20.31+
2.22 mg/g, M4 A 22 7 B AT e it 5% 28 X (P<0.05) o

BO ZH 1Y R & IR M A 1R S s Fs pn Y B B AL T

PO 21, BEBREILIR | Rtk 2 L 108 N5 75 2 L e 1Y

ZHARNRFE(P>0.05), WHixT ELFRIA, HEE G EA

F T s S IR & 4, 1IN il e b T R4

PSSR N KA, S SRR E R 52 S5 E

AR SN, TSR B e 5 G & BRI, kb

B, FRAT R IR PR A 2%, TE i m R A

Gy K e SEARERRE Y . S SR TE L K R Hh R B

e e, H TAV B & T HAD 16 Fha LR, 2
T2 Jo o KL B 2 7K B Y ) SR R AR AIE A 2 SR

ML, RIS EEBRE IR A R EIE TAV<1, HIX

ERDTRREEARNT AR . BHERE IR H, N MR H Y

W THRERH TAV(TAV>20), $78 HOR{Y GEH 55

AR ZREHAJERN, B BRI I 5 e R S LR (X I R 5

FHEETH AR IRUR ST A2 BE P, ZR-5 43 W 85 25 S FE R

T I TAV n15H : 27 2R FI DS &R 2 /K HR i XL
RAA R B SRR R TR, B R T 2 e A R X P

AR T HA W AR 454G bR SR LR Ik

JE R SR B A R B BE AR bR, AP UE SR R

RN T 2 B GRL R i 2B 1k o

22 EREEBRESENH

SR A Y I £ FH T A e R AR R AT B R TR,
—BEAZTFIR (5°-IMP. 5°-GMP) & 1 H B ELA Sk
AEAD, 1 HE 5 o A 2 LR = A= WIMRIREONE , DA R
ARSI, DR VR M BRI . 5°-AMP AN H.
A EEREFAE, {H AT DA R8P B ) 7 R R AR,
PEAOLEHR AR EERO ASHF TSI G2 T PR 7 =R X
FEEEGE K PR P PUAP B 5 AR S (3 3).
Fe s e MR AZ Y IR 3 2 T 1, BO & H KT PO 4,
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Table 2  Effects of the two methods on the content of free amino acids in the aqueous extract and TAV
L it (mg/g) ‘ TAV
== e e SIRFRAER PRIE Y {E (mg/g) P

BO PO BO PO
KA 0.23+0.01° 0.90+0.01° it /R 1.00 0.23 0.90
HER 20.314£2.22° 14.88+0.05° fif /R 0.30 67.70 49.60
WER 12.30+2.99° 12.02+0.05° ik 0.60 20.50 20.03
HaER 1.12+0.39° 1.66+0.01° A 1.30 0.86 1.28
2R 4.54+1.25° 3.25+0.01° il 1.50 3.03 2.17
IR 7.24+0.63" 1.98+0.00° il 2.60 2.78 0.76
MR 1.27+0.00° 0.860.00° W 0.20 6.35 4.30
iz - 6.00+0.03 fiifees 3.00 - 2.00
SR 3.49+0.03° 2.39+0.01° W 1.90 1.84 1.26
A R 3.87+0.00° 2.93+0.01° IS 0.40 9.68 7.33

HER - - e 0.30 - -
SRR 2.06+0.00° 1.74+0.00° i 0.90 2.29 1.93
AR 2.39+0.01° 1.36£0.00° et 0.50 478 2.72
KNER 2.26+0.06° 1.51£0.01° W 0.90 2.51 1.67

% 2R 1.50£0.09" 1.07+0.02° i - - -

e R 0.76+0.56" 3.70+0.08° i - - -
Wi 3.43+0.01° 1.75+0.01° Fiifats 0.50 6.86 3.50

fif IR 2 B2 20.54+2.21° 15.78+0.06" - - - -

fil==e 26.47+1.50* 25.77+0.04° - - - -

TR AR 11.82+0.03* 8.41+0.02" - - - -

T A SR 7.96+0.70° 8.02+0.10° - - - -

SR B AR 66.79+0.05° 57.98+0.14° - - - -

TE: =" FORARAN E; BO: # A il %5 PO: o IR BEIREATERR: KA

1 WIREILIR: ST R WAL HAM , 5 AR . KR 77 B IR R

BEEF(P<0.05),
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Table 3 Effects of the two methods on the content of flavor nucleotides in aqueous extract and TAV, EUC values

it (ug/g) o - TAV
BIRZH R ERAFAED) 3 [ (mg/g) )

BO PO BO PO
5°-CMP 7299.05+423.15° 9198.13+989.11° - - - -
5°-AMP 14.73+0.89" 16.79+3.60° #lt 0.5 0.02 0.04
5°-GMP 45.24+9 80" 41.31£2.62° .5 0.60 0.08 0.07
5°-IMP 321.14435.74° 138.54+9.12° fief 1.30 0.25 0.11

S BRAZ TR 366.38+33.10° 179.86+10.60° i - - -
EUC{E (mg MSG/g) 10600.56+1370.38" 4321.62+232.49° - - - -

T =" FORAAGINF]; BO: HOKEHNE; PO: w3 2 15 MR IR: 5°-GMP., 5°-IMP; [7l—47 rP AR SRR C 10 B AA7E B 3525 5 (P<0.05) .

[RIRR, IS RE 580 B T2 SR B FIReN—Z b &)
SRS B AR R RER Y, S A e My
IR T W 2 G R R Bt AT = A b 385 1) 46 AR 9 2% 0
R0 MRPRSR 4 G5 AT, ASEE S T XA LR
SRATAA R PO 4l b =R A PLER & % BO 4
B EFE R T (P<0.05), HrP 3RFITR & F ik 21.44+
0.48 mg/g, Z1°k BO 211 DUAE, 33X —IW S FEBH = R 4h
HREA L HEBREAMR S H o APETR B Rk
R PERY, 18 R A B AR 1A DA XA B 7 20 4
PERES Y, A5 PO AR & EE B m . M TAV Sk
F, UG PR (TAV>1) X XURIA R B szt 57
ik, HoPTE AR SER AR L SR . I, AR YR
PIFR SR DA PR & R, R A Re A
TR R 2 K P A ML R, T -5 H At 52
RIS A 238 B AR FH R R PE TH A AR

K4 PIFITEN KR A HLRR & R 520 & TAV
Table 4 Effects of the two methods on the content of organic
acids in aqueous extract and TAV

) it (mg/g) U TAv
HHLR 221 T e o
BO PO (mg/g) BO PO
AR 0.98+0.01°  1.54+0.03° 0.02 49.00  77.00
SERMR 12.22+0.07°  13.00£0.07° 0.49 2494  26.54
FrER  0.68+0.02°  0.92+0.04° 0.45 1.51 2.04
BEFARR  5.84+0.01°  21.44+0.48° 0.11 53.09 19491

H: BO: #UKE i1 PO: = R Rl —17 AR R REbRE i 4 £
R FEZEF(P<0.05),

24 BTFEERSH

X PRI =0T B KRS TR R RE s E
TEAHT, S5 IR PI A KSR G A 25 73 NE] 1A) .
Wi 157 B kg B AR FE T2 AR B 400 o e B (I N ) 24 )
{EVE ], (FIFAREAAAAEIZIRDEY) T . BO FEAHA
TEFHBR | JBUBR | PR IR AN 7R IR AL s L %) i 1o (B v
T PO FEAHZH, PO B 5HZHTE D7 RAL S8 A L 14 i 107 (.
W 5 T BO AR S 2, Xk bb LAt AL a8 A i B B, PR
T 225 . ML FEEEHSKRE, BO PRS2 A%
BREL PO AF 5h 2 WEAT D, JIr A5 7K $2E R 12 R B8 i s
JE o X TR T AT (E 2B), 55—
LGy PCL IS — FE sy PC2 STk 5351 66.3%
1 21.1%, P~ F 509 RISk 87.4% (5T

R =T70%, A 280 , VLA~ T8 nl LIAR G Hi
Bt AR D7 AR S R . P TE R B AE
[BIBRAAAT, 4 R AL B o 22 S AR S AR A,
XSGR T IR G RN, PR S TERL LA L s
A AL ZE AN TR

o)

01 |
3 & BO 1
4 PO |
6 T 1
— |
s 2 |
= ol tis
5 29 2t
& 4] |
6] |
_8 . :
=10 T T T T T !
—6 —4 -2 0 2 4 6
PC1 (66.3%)
B PFPK B B T Ik K & PCA

Fig.1 E-tongue radar map and PCA of the two aqueous extracts

2.5 GC-MS Z&Roth
FLT GC-MS HE KAL) TS TR, PIRP K3
WP Ko e 38 A R A& 4, Hob BO 41 20
Fh, PO 41 30 P (58 5) . S5ALFRW, HE 72 AU s 7
IKPE IR T AFAE 22 IR 22—, BO g
G EEBFEET PO 4 (P<0.05), i BT
BHABR Y CLER . RS RAENE S R, (H T iR2sfb
B0 ik D e, R L T2 I o 7K B g XU
TTHRER /N, Il H AR S &332, HAa A
e 4 ARE, BO 4 ARG # 2,3-T L 2R H
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RS, BO ZHAG N 2 HAT AV R AYA FH I, PO 4
AR ANN-4- BEkRTEE . 7E PO ZH FP ARSI B FhS
P E R G Y, 322y HA IS § R

ORI AR A G Y, R BOXR 2 A, S
BO ZH/K SR A ARE A BRI XR Ttk . Efb &
YA BRI, —BEEA KR H L ISR

K5 T GC-MS [ XUALHE 1 /K SEMAE K MR 5 73 B
Table 5 Analysis of volatile compounds in aqueous extracts of Agaricus bisporus based on GC-MS
i (mg/kg)
53 Fa [le=g CASE RUS(E
BO PO
% (6)
C,H,0, i 64-19-7 [(HUN 557.62+34.12° 479.92+27.91°
C,H,,0, SRR 503-74-2 TR 435.29+34.14 -
C4H,,0, @A 142-62-1 LSO 1i] 592.84+50.16 -
C,H,0, R 65-85-0 33 140.73+52.24 -
C¢H,,0, R 124-07-2 IR S - 279.27+40.64
CoH 50, IET/ 112-05-0 KRR 314.45+22.28 433.89+23.88"
BEJ(3)
C,H,,0, 23-T B 513-85-9 ELUS 31.01+2.49 -
CHyO I 100-51-6 FRESR 4424.58+501.65 3143.92+192.27
CgH,,0 W 60-12-8 B 205.8+16.53 -
BE25(2)
C,H0 2RI 100-52-7 ARk 383.22+30.97 -
C,H,,0 JIFi-4- s g 6728-31-0 RS - 322.41+42.35
fi (3)
CeH,,0; A3 H-4,4- T -2 (3H) R IR 599-04-2 FRAEREOR - 985.75+162.24
C,H,NO 2- L A5 616-45-5 KA 427.75470.65 8909.48+398.19"
CH;0, 2,3-TF-3,5 3R HE-6-HI HE-4 (H) -k iR -4- ] 28564-83-2 - - 505.25+26.26
HEk(2)
CyoHy40, (S & 65185-85-5 - 18.37+0.54" 128.40+10.93°
Cy4H;50, LR HR R 117-84-0 - - 395.32+11.57
F5EIE (10)
C,H, N 2-F I 613-13-8 - - 238.96+40.52
CH,NO, SRR = 67160-14-9 - - 351.94£53.54
CyHy, G 55682-87-6 - 180.49+9.03 -
C,H,,CIN,0, A2 63673-76-7 - 48.86+6.83° 271.71423.82°
C,,H,,CIN,0 FEIAL A3 55056-35-4 - - 88.97+8.67
CeHgN, 2,5- I gkni g 123-32-0 Je Lk 1364.73£151.52° 8917.65+573.92
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C,HN, 2-H3k-6- 2L g 13925-09-2 Bk - 984.32+171.81
C¢H),N, 3-2.3-2,5-H Bt s 13360-65-1 AATR - 1667.28+80.83
C,H,NO 6-Z1t-1,2,3,4-PU S MLIE 19615-27-1 - - 308.31+25.85
Feked (9)
CoH,, 2,3,5-=HIEC ke 1069-53-0 - - 100.9543.5
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Fig.2 GC-IMS analysis of aqueous extracts of two kinds

of Agaricus bisporus
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Table 6 Results of GC-IMS volatile flavor compounds identifi-
cation of aqueous extracts of two Agaricus bisporus species
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Fig.3 E-nose radar map and PCA of the two aqueous extracts
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