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Abstract: This study investigated the effects of varying addition levels (0, 2.5%, 5.0%, 7.5%) of two edible mushroom
powders, Pleurotus eryngii and Hypsizygus marmoreus, on the quality of pork patties during high-temperature roasting. A
comprehensive evaluation was conducted on the taste, volatile flavor compounds, lipid oxidation, a-dicarbonyl compounds
(a-DC), and sensory attributes of roasted meat patties. Mushroom powders addition increased the moisture content, redness
(a"), and yellowness (b"), enhanced flavor nucleotides (guanosine monophosphate (GMP) and xanthosine monophosphate
(XMP)), free amino acids, taste activity value, equivalent umami concentration (EUC), as well as improved sensory
attributes (color, odor, taste, and acceptability) in roasted patties. The umami amino acid content increased by 4.2-fold in
roasted patties containing 7.5% H. marmoreus powders. The EUC of roasted patties with P. eryngii, and H. marmoreus
powders increased by 1.1 to 4.3-fold and 1.1 to 3.4-fold, respectively. All treatment groups significantly reduced the con-
tents of undesirable aldehydes, including pentanal, hexanal, and heptanal. H. marmoreus powders reduced the percentage of
aldehydes in total volatile compounds from 88.09% in the control group to 42.15%~78.94% and introduced mushroom-spe-
cific flavors, improving overall flavor harmony. Additionally, mushroom powder treatments significantly reduced malondi-
aldehyde levels by 57.81%~89.69%. H. marmoreus groups decreased a-DC, such as glyoxal (19.86%~34.76%) and methyl-
glyoxal (52.57%~76.38%). These results indicated that edible mushrooms, serving as fat substitutes, particularly when
5.0%~7.5% H. marmoreus powder was added, enhanced the odor, taste, texture, and overall acceptability of roasted pork
patties. Simultaneously, they reduce lipid oxidation and a-DC formation, indicating H. marmoreus potential to enhance
product quality.
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Bl DUER . IRVDFSE Rl il i B A A s BT
W AR JE P — RBR R R RN, X7 At
AR IR 5 525, B S ER AT GERS e B e
PIT . AR L oo AR5 05 B i S5 (R ) T g XU
BRIk, 737 X e P ) RS SR AT <, HES) TR
BRI BT . SR, FEARIATLS: T i ie I S i ss
X HOI TR . B R MR R R e AR T 2 A T
sZM . an, el s R BEEE RGN BT &
AR | 2 HE T R LA R R AZ R AN, A, R
fn A SN AN TR s R v B e A A AR
PRI, ] BEAE G FEYIIT, A0 o- —IRFACG
(a-Dicarbonyl compounds, a-DCs), fi5 2 [ (Gly-
oxal, GO) FIAHIE (Methylglyoxal, MGO)P!, a-DCs
TENEN IR BB AT el AL 38, 5 & 1A R
PR . [AlE), a-DCs YE PP B i TR B2
R, BEASA AR I B ACHR N, S ECE Al XUR 25 748
FEFRIIRD Ik, anfel AEREAR AR T i Rl B 4isdse T
FEHEF RS PIZE G BT, O M RTIRSE R EE A,
&R E A4t 5 AW EA  B L R S AR
ML ARAE WG SRR SRk St ke 0, el
AR AR BT BRI B RS 71, IR O AR I
IR Y R R R
H AT, O A BT B & FH o A R 56 5 A
TR RIS ST E BT R BiREL . Bk
BrACH sl S UGS s FO S8 gilan, 767 =
T BN A5 45 (2.5% . 5%) A 2N T 18 B FEE
FUBTAAARN . WS R B, AR PRI e FH XL s
(5%~15%)VEMARDFARS,, 8500 T K 435 =il
TZEBEBURP. RIS i R4 BT 5
AIRER AR RITDUER I IRUBREOY SR, BRAT R 25 oE 46
HAE VR L B AR T 454 F S BT AR AU 421723, sl

W e PR T A TIPS, (ERAE IS R S il 4%
T, X FES e H B 5 7= i BT i R etk 19
WIFERERZ . XSG SRS | RN ALl WA
EY) a-DCs HIAINBIZS, DL S H= S E R | 3 & X
RALE Y SRR E BRI LR G5, A R .

Kb, A GE LB IR A X 42, BT T A5 Bz
(Pleurotus eryngii) FNEEE 45 (Hypsizygus marmoreus)
TEARFAINE (0. 2.5%. 5.0%. 7.5%) F X5k I8 5
ERREYE R M R B4y . EIR AR R . a-
DCs & i DL M GV E $8 bR i 52 i, DA 4= | PF O
PR ED DB AE & TR A A R e S e A i i
LREALEE, I HES AR A I a R N R
PEE S
1 #MR5/RE
1.1 MRS5EE

HAERIRAIMESIR G . W9 (LC-MS grade)
i£(99.9%) . ZN5(99.9%) W 2% (i)
B BRS ] B -5- i — /K 549 (AMP) (97%) . 5'
HLF PR (IMP) (99.97%) . 5 -5-A i g — 4k
(GMP) (98%) . FABERR MRS (XMP) (98%) . AU -
S'-PARRRR —4NER (CMP) (98%) . TNiE (MGO) (40%
IKEEW) . 2 (GO) (40% KW | 2,3-2 1
(90%) . 2K " H#(OPD) (98%) . =Z.1#(99.5%) . =+
IR (99%) . 2-H13£-3 B (95%) . JTo/K Z 1R
B B B RTRL T AR I A BR A E () 5 1E
CpE. BEIR . FhER YR e M al; i Ay e gk | Vgt
I W MR

Waters ACQUITY #B =i 4B AH (A3 . AccQ-Tag
Ultra C ¢ f43%4E(2.1 mm>100 mm, 1.7 pum) . Waters
Acquity BEH B4 5 (2.1 mm>x100 mm, 1.7 pm) 3
[E Waters 2\ 7 ; Welch Xtimate UHPLC C,q (0 i4F
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(2.1 mmx100 mm, 1.8 um) AJERME A TR
ISl 5417R R R E AL 36 E Eppendorf 43
#]; TMS-PRO JBitg{ ZE[E FTC A F]; LS170 &= H
aa2Eit  HSRMEESEA A E .
1.2 SEWHE
1.2.1 BBRVHHIE Bt 6ass (P, eryngii) FE:
i gk (H. marmoreus) VI 5 mm JE Y #E A, T HEFH
60 °C TRZEKIIEE 5% Loty, ZJa B aokEss
WA, 1oF 40 B, mEE, T 4 °C B He
e AR 2 =S R WANi S s 2 e W E A 7 R 201
YuE, 98 RURIES SRR T o A T2cit . W FH R
PIVEEE R 2.5%. 5.0% 1 7.5% AR |, 45
BIKNFERET 5% . 2.5% . 0%, HlH45 1> P IF R 9EE P &
B3 XHREAGINE R, (ALRREIR T &5
7.5%. WTAFERFETIRG IS, IFTF 4 °C g 2 he
MEJS , A RUFFRE 60 g 8 FHAS S5 AR ELI PO B
RN EAE 7.8 cm, B 1 em BIAYE. A AbTEL
F/3AEE ., WYFTF 220 °C F, &S] 10 min.
LER S, IR BN, IS S0 .
1.2.2 RSPEHEMEBETIIAE K5 E B AR S
TE 105 °C £ P TFEEENE . EHI g R 7 LA
ARG

95 il 351 2R (%) = (W — W) /W, x 100

2o W, ARG EEE(60.00 g), W, ks
A ERE(g),
1.2.3 & Jfik43 M (Texture profile analysis, TPA) Fll
. 2s BB HS B ARUFDI K 1 em /N Jr
Heo fdiH] TMS-PRO SBTAgfCPAL AT B ORGP A
M B L ROR M RIA N . B E AR 1%
JRATERE N 100 N, £ EHAZ N 12.7 mm, AT
2R 60 mm/min, PGS AR P E#EEA 2.0 mm/min,
EE N 120 mm/min. AT (TPA)IIRE 1Y
fih & J1k 0.4 N,

e FH (0,22 AU 0 PR B R3S T A RIS, S 21 7 B
EIMNE . IESRE OISR LE. o (B 6H.
1.2.4 EERAGEPINE
1.2.4.1 WFESZHEIR SR Li P ik, fiide
AR B 200 pL $2BUK 5 20 pL IESR 2 RIE G,
SRIF MRS WP INA 100 uL = 2 1% 2. 15 % W
100 L AR A s . FEMAEZEE TS 1 he I
A 400 pL 1EC S, BIZUIRG;, IF7E 10000xg T 5.0
10 min, WEETEWRIK, £ 0.22 um 3N IS HH T
ax I

A 5 2 AR 53 (UPLC) 20 MR AccQ-Tag
Ultra C,g (3% 45 (2.1mm>100 mm, 1.7 pm) . A #iL
40 °C, KM P 254 nm. WBhAH: A A0 B B/ 2.
WE/7K(2:6:2, v/v); B A8 50 mmol/L 2 RN S R
(pH6.5). WA 0.3 mL/min. BEEESERFYTA 0 min,

5%A; 8.5 min, 49%A; 9~11 min, 100%A; 11.1~
13.5 min, 5%A. JEFHAF N 1 pL.

1.2.4.2 IZHMH R Ngapo 52 g7k, @
1% 437K F Waters Acquity BEH BE4E (2.1 mmx
100 mm, 1.7pm) . UiLshAH N ZHE(A)F 0.1% H3PO,
IR (B) o BREEGENAR 41 R : 0 min, 90%A; 3 min,
80%A; 5 min, 60%A; 6.5 min, 57%A; 6.6~9 min, 90%
Ao Vii# 0.5 mL/min, £ER 40 °C, K 254 nm,
PEFAARL 2 ul.

1.2.5 ZEORTEVEAE S 5580 R FE T T3 GRS
PE{H (Taste activity value, TAV ) il i B B Fh 2 k1L
BRI IR LB BB A e P AR R
& (Equivalent umami concentration, EUC) f4 3135 3L
TR 2 FL IR (Glu F Asp) 5 XU AZ iR (IR iR
AMP . JJUHZ IMP, S5H R GMP, B H TR XMP)
EREWE . BT AT :

EUC = Z(ab) + 1218(Z(a;by)) x (X(ab;))

b a (UERELIR 2 HE MR (Glu 5 Asp) IR JE
(g/100 g), b, 1CF2ILAH N 14 AH XT & BR 58 B (Glu=1,
Asp=0.077), a; LR E (AMP, IMP, XMP, GMP)
1y 7 4k (g/100 g) , by 483 H fF bk 55 )% (IMP=1,
GMP=2.3, XMP=0.61, AMP=0.18), # ¥ 1218 U %
XA G Z A PR RO .

1.2.6 #EERVMEAGY T FERMALG YR TA
FH T AE B -AAH €23 - 0T 35 8% F 32 R (Headspace
solid-phase microextraction coupled with gas chro-
matography-mass spectrometry, HS-SPME-GC-MS)
AT B 2 g Bt Ss RS DR T 20 mL
TSN, NP AR (2-H B-3- B, 163.2 ng), . il
JH SPME [#& #H 1 %5 HX 3k ( 50/30 um DVB/CAR/
PDMS)TE 60 °C I T ZS W [ A A 54 30 min.
RS , o AR B A S S ERE 1T, 78 250 °C T #k
R 5 min, KR 4 A0S ) B E B AN AT ik A
(30 mx0.25 mm, 0.25 um)_F, #ZS SR, il 1 mL/
min. EREAE IR BEREF AR R AR IR EE 40 °C fREE
3 min, A5 LA 8 “C/min YHEEFHE 2 200 °C(£fREf
5 min), FELA 10 “C/min (YEETHE ZE 230 C(£REF
3 min) . SRR FH H 725 5 B B5 (Electron ioniza-
tion, ED A5, i FHER 70 eV, 434 iyl m/z
40~350. 18R o P 5 [ [ SR E S SORIESE
e (NIST) JiT i B s 22 HEA T DC IE, X A6G ) A7 4
FE o SRIPbRE R AR h B S S
1.2.7 JREUEAEAL  NRBUAEALAOINE 2% Li 5579 1977
EIEAT o FRIBUHENT 0.5 g, Jill 4 mL =540k (7.5%),
¥J5 30 s F 4000xg FE.Lr 10 mine, B 1 mL 5
W, A 2 mL 0.04 mol/L (AR B kb2 i 255,
KNI 60 min. FE 532 nm F1 600 nm P 1 &b il
E WG REE, NG BT AR AR B LARRAR T bb 22 R S 1 )
( Thiobarbituric acid reactive Substances, TBARs) {H
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T, W AT 3wk & PN M Z 5w 8 (mg
MDA /kg FEAH) o
1.2.8 - PRIELEWHME R Li &0 1942
BT, S ir s R PRI FT o-DCs: 2, [ FNPA R
B¥ . 500 mg ££ 5% 3 mL HELE A2 10 min,
Z )5 4000xg B0 10 min, #f 500 pl H 4 B
5100 pL 2,3-2 —@dF1 100 uL 0.1% OPD 1R& . %
WAE 4 °C T 12 ho 10000xg B 0> 10 min, I3l
i 0.22 pm BRI UE S AT M. 43 BT R A Waters
ACQUITY A /5 %0 W AH 4. 33% 22 45, Waters XBridge
C g (3% 4 (2.1x150 mm, 3.5 um) , & 35 °C,
e 5 pL. VRBIAEIE(ADFN 0.1% HER(B), Hiil
0.3 mL/min. B BEEVERLERTF Q1R : 0~0.1min, 10%A,
0.1~2.5 min, 35% A, 4.0 min, 65% A, 6.0 min, 100%
A, 6.1~8.5 min, 10% A, Kl 314 nm, R HIH
LGNSl WYNE
1.2.9 EH= B ETEN BGERIZ ™ e
FEHUT RS T 12 2 45 B0 8 E PP 5L
(5 BB, 7 24tk A 21~31 2), B AR S IR
SCHR [4] $E1T T35 M8 0. FESATE S ST R ek U]
Ji% 1.5 cmx1.5cmx=1 cm BJ/NEe, FIBENL =5 505
ith, RS FR P ERAL ST 5L . PEH BUAE S 2SN TRIRE
mn Z A AR o A LA S AR BE (1= AN
WK, 9= HF 00 X HEE @k (AP | JTih . Ak L 7%
R FNHEAR AT B2aZ 4 I TP .
1.3 HEALIE

T SIS AT IR E R, 25 R LS EEARTE
28RN Gett AT R A B 3R Uy 2257 1 (One-way
analysis of variance, ANOVA), I SPSS 27.0 %X
4T B /) S8 35 M 25 57 (Least significant differ-
ence, LSD) K: 56, P<0.05 FnA BE 2R 1EEZR
JH Origin 2024 pro, 3= 53 43 #1 ( Principal compo-
nent analysis, PCA)ZRH SIMCA 14.1 {4,

2 HBRESHh

2.1 HINARER AR R RN RS0
2.1.1 B SSREAR L sk 1 s, 55X
HRZHAH Lb, ARG IR 5 Sz 9y RV e 2 gy b B 65
R W R, 7K 435 8 W 2 S h (P<0.05) .
W 5.0% FN 7.5% 15 65 755 45 20, 4% il F1 2% 4350 ol
19.61% F1 19.66%, FEIRLIR 35.2%, (R TFA#HI4H
AL ERZE (g S TE FBIE 20.64%~26.99%) . IK537%
R IEAG R PG R T I 1Y 2R, I 2
SN AR R BT AR E R o ARSI B 2
AR PRIV PR OE T 2RI SR,

PR FH RS IS TR K o3-S 8 w28
FH(P<0.05) . @I 5.0% TS EEHTHI K> o herm, i85
59.90%, HRAEIN 7.5% WHEEEGE YL FANE I 5.0%
WREEE R LE o AR BN T BEUS I T R Ry
MG B LT 4E RN AR 1 T, L ELA 455 AR U Fl 2K 1Y RE
F3P X B pG Ay RE S A i S B M L SRR RE S 9T
RIS . SA TR S SR —3L, SERTATST
B P Re A SO AU R R, TR 7K 53
AT RS e P
2.1.2 RO ZEAE  TPA 455, fuFGRE RS | KGR
P PISRME L S RORN P FIIH P 5 TR 1 R
WSIE RS, B hl RGEaORE B 2 N R RS %
(7.5% TEGEATERIN) o AHELZ T, BRI EEZE R S,
H RIS B S I B A B i sy, (BT 2R T
XFHRZH (P<0.05) . X FIREZEE N, BARE FHEE W
SYPRAE T AR NI, (A AsRALRE S AS I LAVL D
AP P IE B P I AR T 4% . L 4EfnK
Sy S PR INEESE T = A B SRR, AT REAIG T A
B SXFREZHAA b, RGRE . PO BRI LR R AR X
e sk U Bl . 25 B FH R AL BRZH 09 BORSE PEFIRH
WERPHIA SIS A A A, AEL A BRI R VAR I A4 o ) 2 B

F 1 AR NSRS A UEE RIIC 3 Ko B TR (B SRS A
Table 1 Effects of P. eryngii and H. marmoreus powders on the cooking loss, water content, texture profile analysis (TPA),
color and appearance of roasted pork patties
izt Xf IR 2. 5% MILER  S.0%TYIIZENAL  T.5% A ILER 2. 5%IEERERYA  S.0%IEEEEEAAL 7. 5% 4

KETIPR (%) 30.27+1.52 26.99+2.56" 20.64+1.31% 22.85:+0.74% 23.41+1.43¢ 19.610.82° 19.66+0.65°
KO EH(%)  53.5540.24° 56.33+0.57° 59.90+0.47° 57.43+0.16° 56.74+0.30° 57.73+0.31° 59.19+0.16°
FHE(N) 33.52+4.02° 30.37+2.45% 32.20+2.27% 45.74+4.52° 20.82+1.25° 24.36+2.52° 27.99+1.88¢
Kb (N.mm)  0.04£0.01° 0.03:+0% 0.03+0.01° 0.03+0.01¢ 0.04+0.01°> 0.05+0.03° 0.05+0.01°
WP (Ratio)  0.43+0.02° 0.400.03 0.41£0.02% 0.46+0.04° 0.43+0.02 0.38+0.03¢ 0.40+0.02¢
it (mm) 4.75+0.08" 4.51+0.11° 4.57+0.05° 4.75+0.08" 4.51+0.09° 4.32+0.18° 4.51+0.08"
JBERHE(N) 14.45+2.18 12.24+1.63% 13.2741.04% 21.15+2.87 8.86+0.80° 9.39+1.45 11.07+0.74%
AELAEPE (m)) 68.56+10.09° 55.35+8.43% 60.57+4.76° 100.38+12.89° 39.97+3.66° 40.59+6.14° 49.92+3.62¢
L 58.01+2.48° 54.40+1.35° 53.67+1.87° 46.92+1.56° 53.30+1.21° 51.32+1.54° 45.79+1.94¢

a 1.38+0.30° 2.56+0.51° 2.20+0.15° 4.07+0.49" 2.5240.72° 3.13+0.44° 4.22+0.72°
b 14.22+0.83° 15.17+1.10" 15.39+0.71° 16.69+1.04° 15.96+1.26® 16.99+0.68" 15.72+1.21°

e &6 @ T 2 6

1 FATAN R AR R 22 573 835 (P<0.05), 322, #A4lH],
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MR A, RS IE R B IN T 48 A UFI7K 53
Erir, (AR RS T AR B 5. BB K B B
51, X FPRCAS RN T AR AT -/K AR -8R TR
FEE IR 28 25 a), PATTSER) T 7 (i O REE 38 | k4 . RELES
PR A TPA S50,

TEIFE T 18T, BB A INZH i 58 B2 (LD REAIR
ML (a™E) BN (P<0.05) o BN 7.5% 5 0f 25 455
I 7.5% A #O 5455 114 45 TRVDE RS I e v, OO 7.5%
BT RIZH . B AR AR I BE R T FH B A A9IR
L EERITEG AN, FHE BB EAIE DTS DEIE DT
RN AT 58 S BRI LB, PR AR i H 2
BEhy= S SRR . NSNS (3R 1), SNy
T I 2 DU AR TS I S 3 1 7 S e
PO . 1 FH BR[04 B G A P A R ™
SN I E AR, B AR RZE ST I AR L 0T
HORTAT R e 2 SR AR, eAh, SERIAE R N
A A0 2R AR R R Tt RT3 B B T 5 o
2.2 AMAREERESX KR SIS0
221 WFEEILRAAATER RIS IR REIE S
i B S LR S B VI OG . R R (Asp) FI4F
ZIR (Glu) 2 IEERR, 225012 (Ser) . HEBR(Gly) . J5
2R (Thr) AN 2008 (Ala) T8, 1120 2082 (His) .
s iR(le) . 2202 (Leu) . 822 (Tyr) FIZETI 2
1% (Phe) WS ELF R . ANFR 2 FrR, US IS SR FI
UFEERE R o, T 2 IEMR (TRER . Sl aR . BB .
B M B AR & B B R T (P<0.05) . AV
2o Ay £ S 2 A S TR T AR G IR A MG in 37.23%~

100.27%, HFEEEAT N 28.88%~96.30%, Horpfif
BREFEIR (KA EIR S AEMR) IR A B3 . B
7.5% MFEEZER /45 PRI DF rh i DR 2 58 2 B LU X PR ZH
T 42 f% . 2.5%~7.5% G0 30 el P9 A5 ol 26 A
e 425 T D ok 20 L 1% & 42 T 1.1~3.5 % . Wang
SRRV R AR K IR B 26 A T S S R T A Ui s A 3k
R o ik o I PRV R i B 2 LR A S R G L IR 2 B v
¥, FEIERETEHE A S S S 000 2 IR X
PSR EFCO . R B T 85 i S AR U
LT YRR AR U S 2 3R . th T HOKMRETE, a4
LRy LRI T s 3 B Ik Y R itk Ah, R
SRS 47 2R Ot I HE N A5 ] PR ) it 1 V5 AR AR
AEB2

2 3 MR PAZ TR S EARRIE L . BNy
AR S, 5 RPE 09 B R (XMP) . Mg 2 (CMP)
P SRAEAT IR B i 2E I iN (P<0.05), Hop XMP & &
WINT 6.2~25.7 %, BINVEEELEH 09 R, XMP
ErE RGN, B E R 4.5~8.6 4%, (BTSNt
TS I PRI SAZ Y R B R IR N, v BE S it
I A BAZ TR B . RS WSS
PHEIWEF AT B i 2 2 7™ il g SR
2.2.2 VEBRIETHE(TAV) 558K M B (EUC)
Ay T HH 5 R DF B 35 R L B, XF TAV A1 EUC #5471 T
ST e IXLEFE AR T PG 2 R A G % 284 XUk A
TR EE M PRI . TAV KT 1 Rz ST
HEXTIEMRA 35 DTk, EUC SRR AL T P Ah et
AR (Glu A1 Asp) 5 PURP i RAZ A R 2 8] (1) 0 )
WEEERON . ANEE 4 PR, Xt R4 vk, &R

H 2 B R ARSI X A i R R 5 e A R

Table 2  Effects of P. eryngii and H. marmoreus powders on the content of free amino acids of roasted pork patties

WS Z LR 7 2 (mg/100 g)

popiikicl 2 5%TFIIZEM A 5.0% VSN 7.5% VLM 2. 5% MEREGERIZE  5.0%IBEEERAE 7. 5% EELE KA
REAFMR(Asp)  2.63+0.67° 10.00+0.21¢ 16.60+2.03° 25.99:+5.94° 13.08+0.81% 24.66+4.52° 33.58+0.69°
iR AERR(Glu)  78.04+2.72° 159.24+1.98°  250.47+11.16°  336.85+11.93 172.30+5.92¢ 257.13+4.28° 387.49+12.69°
Bt 80.67+3.39° 169.23+2.07¢ 267.07£13.19°  362.84+17.85" 185.38+6.72¢ 281.79+8.80° 421.07+13.38°
225512 (Ser) 25.94+1.02° 49.77+0.66° 72.87+3.72° 96.88+3.69" 47.48+1.33¢ 65.54+2.03¢ 93.98+3.61°
HZm(Gly) 27.07+0.95 38.50+17.67 67.46+2.88™ 87.38+3.16° 41.41+1.20% 54.14+2.44% 74.57+2.97"
AR HERR(Thr)  20.78+0.79° 46.81+0.80° 79.19+4.29¢ 105.67+4.17° 44.93+1.88° 60.22+4.20° 88.92+3.50
NZMR(Ala) 79.72+2.92¢ 143.67+1.69° 200.33+8.87° 257.13+9.37° 114.12+3.63¢ 146.40+7.31¢ 201.38+8.09°
it 153.51£6.11¢  278.74+18.86°  419.84+19.75°  547.06+20.34*  247.94x12.64"  326.30+13.08°  458.85+26.07°
21542 (His ) 28.70+1.01° 63.73+38.64° 54.78+3.13% 66.60+2.55%® 41.99+1.38™ 53.38+1.48" 73.22+3.14
FEETR(Arg)  1178.56+40.43° 1332.32+£19.60°  1379.78+66.32°  1410.42+51.42°  1197.91+36.08°  1207.25+56.20°  1377.36+60.24"
HE R (Val) 17.750.762 47.56+0.74° 75.03+3.20° 102.52+3.75° 41.08+1.34F 59.75+2.72¢ 88.97+3.47°
oA (Met)  12.49+0.48° 21.52+0.42¢ 28.60+1.25 34.38+1.28" 20.35+0.67¢ 25.65+1.20° 33.50+1.51°
5444 (Leu) 19.13+1.088 67.46+3.30° 95.89+1.28° 127.81+4.15° 60.04+3.36 85.58+5.76¢ 116.43+3.82°
Wk EEEER(Tyr) 18.50£0.64° 43.42+0.79° 64.00+2.84° 85.52+3.48" 32.54+1.02¢ 44.96+2.18° 64.23+2.76
HKNERR(Phe)  20.48+1.05° 50.95+1.02¢ 75.28+2.84° 99.85+3.53" 48.88+1.51¢ 69.52+2.80¢ 100.32+3.99*
i R (Lys ) 24.76+0.75¢ 71.24+0.90" 126.51+5.46° 174.06+5.78° 103.09+3.26° 159.75+8.71° 237.00+9.10°
SREREmR(le)  16.73+0.67¢ 41.4340.70° 64.23+2.54° 88.01+3.09° 37.69+1.23" 52.99+2 43¢ 79.64+2.74°
It & (Pro) 4.23+0.48" 15.99+0.55° 38.07+1.37° 56.24+2.70° 13.68+1.63° 25.36+0.83¢ 42.16+1.80°
Bt 1341.32447.12°  1755.62431.19°  2002.17490.25°  2245.42481.63°  1597.26+50.74°  1784.18+83.49°  2212.83+92.09"

R SR

1575.51+54.71°

2162.13+56.06"

2689.09+123.19° 3155.32£119.41°

2030.57+63.85° 2392.27+101.83° 3092.75£123.58°
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Table 3  Effects of P. eryngii and H. marmoreus powders on the content of nucleotide in roasted pork patties

a5 %R (mg/100 g)
BRFFIR (AMP) AR (IMP) 545 % (GMP) HFER (XMP) MR (CMP) Bt
payiized:| 42.1140.65° 118.9142.41° 4.04+0.06™ 1.63+0.03" 1.9340.05° 168.62+3.19%
2.5% A g 2 41.65+0.35° 116.33+1.62° 3.23+2.37¢ 11.69+0.11¢ 2.79+0.15¢ 175.69+4.14%
5.0% A g Ry 2 41.39+1.54° 103.18+2.38" 10.070.35 25.57+0.70° 4.59+0.19° 184.80+4.96
7.5%75 HE A AL 41.97+0.94° 104.53+3.62" 12.64+0.29° 43.47+1.07° 6.53+0.12° 209.14+5.94°
2.5% R 2 42.10£1.29° 104.1243.12° 5.44+0.18° 8.92+0.59° 1.99+0.03% 162.57+5.04¢
5.0%i £ TR AL 37.40£2.61° 90.99+6.80° 3.48+0.30¢ 11.75+2.34¢ 2.17+0.13¢ 145.79£12.13°
7.5% i EETE R AL 42.32+1.96" 95.05+4.97° 3.87+0.15% 15.57£0.06° 2.76+0.09¢ 159.57+7.13¢

TE: AR FREFOR ) — S B A V22 57, P<0.05.

R4 BINASTE] SRR 05 0 RV 5 R I MR (TA V) 5 483 iRV B (EUC)

Table 4 Taste activity value (TAV) and equivalent umami concentration (EUC) of roasted pork patties with mushroom powders

TAV
T RfA(mg/1008) g 2.5% 5.0% 7.5% 2.5% 5.0% 7.5%

RS Ry 2 N 00y A 3 1/ S N (13 11y A R 357 SN 13 1317 e

KA (Asp) 100.00 0.03£0.01°  0.10+0.00° 0.17+0.02¢ 0.26£0.06°  0.13+£0.01°  0.25+0.05 0.34+0.01°
B2 (Glu) 30.00 2.60:£0.09° 5.31+0.07¢ 8.35+0.37°  11.23+0.40"  5.74+0.20° 8.57+0.14°  12.92+0.42°
#2532 (Ser) 150.00 0.17£0.01°  0.33+0.00° 0.49+0.02° 0.65+0.02° 0.32+0.01¢ 0.44+0.01° 0.63+0.02°
H&R(Gly) 130.00 0.21£0.01"  0.30£0.14  0.52+0.02"  0.67+0.02°  0.32+0.01%  0.42+£0.02*  0.57+0.02®
21442 (His) 20.00 1.44£0.05°  3.19+1.93®  2.74+0.16™  3.33x0.13®  2.10£0.07"  2.67+0.07°  3.66+0.16"
K% % (Arg) 50.00 23.5740.81°  26.65£0.39"  27.60£1.33*  28.21+1.03*  23.96+0.72°  24.14+1.12°  27.55+1.2°

A F &R (Thr) 260.00 0.08+0.00°  0.18+0.00° 0.30:£0.02° 0.410.02° 0.17+0.01° 0.23+0.02¢ 0.34+0.01°
S WE R (Ala) 60.00 1.33+0.05¢ 2.39+0.03¢ 3.34+0.15° 4.29+0.16° 1.90+0.06° 2.44+0.12° 3.36+0.13°
g Jifi &R (Pro) 300.00 0.01£0.00° 0.05+0.00¢ 0.13+0.00° 0.19+0.01* 0.05+0.01¢ 0.08+0.00° 0.14+0.01°
fi% 22 (Tyr) 90.00 0.2120.01° 0.48+0.01° 0.7140.03° 0.95+0.04° 0.36+0.01¢ 0.50+0.02° 0.71+0.03"
AR (Val) 40.00 0.44+0.02¢ 1.1940.02¢ 1.88+0.08° 2.56+0.09° 1.03+0.03" 1.49+0.07¢ 2.2240.09°

F 2R (Met) 30.00 0.42+0.11° 0.72+0.08° 0.95+0.04° 1.15+0.15" 0.68+0.06" 0.86:£0.07¢ 1.12+0.03*

Sese R (1le) 90.00 0.19£0.01¢  0.46+0.01° 0.79+0.13° 0.98+0.03° 0.42£0.01"  0.59+0.03¢ 0.88+0.03"
52442 (Leu) 190.00 0.10£0.01¢  0.36+0.02° 0.50+0.01° 0.67+0.02° 0.32£0.02"  0.45+0.03° 0.61+0.02°
RN % (Phe) 90.00 0.23+0.01°  0.57+0.01¢ 0.84:0.03" 1.11+0.04° 0.54+0.02¢ 0.77+0.03° 1.11+0.04°
R (Lys) 50.00 0.50+0.01¢ 1.4240.02°  2.53+0.11¢ 3.48+0.12° 2.06+0.07° 3.2040.17° 4.74+0.18"

B IRIFE(AMP) 50.00 0.84+0.01°  0.83+0.01° 0.8420.02° 0.84+0.02° 0.84+0.03" 0.75+0.05° 0.85+0.04°
o WUERR(IMP) 13.00 9.15+0.19* 8.95+0.12° 8.02+0.16° 8.04+0.28" 8.01+0.24° 7.00+0.52° 7.31+0.38°
M 599 (GMP) 25.00 0.16+0% 0.13+0.09¢ 0.41£0.01° 0.51£0.01° 0.22+0.01° 0.14+0.01¢ 0.15+0.01%
EUC 13.1140.227  27.12+1.01°  46.65+2.93°  69.59+4.58"  27.56+1.74°  35.91+3.48'  57.97+4.63°

(Glu) . HER (His) . FEETR (Arg) FINER (Ala) 1)
TAV ¥R T 1, 2 B0 B0 25 2 3L 1 X # AR 2% oAk HL
HEZTTR . WINEHER S, IR PR LR 1
TAV ¥ 23000, HREERINaEE, 520 (Glu) 1Y
TAV N T2 2~5 fi5. LA, SR (Val) FIfia iR
(Lys) TEXTRBZH P TAV BT 1, (BAEZRINER 1Y
PR IHEE 1. EER (Glu) GERG S AL | FHR A
JECER, TN R (Ala) WA B TR TR R IR S 5
PERA, RS R R A B R TAV /MNT 1, {HE
IR PRI EFIXT T AT i) 28 G d e

FEEEFAZ T, AIERE (IMP) 1) TAV &5, AR
FR(AMP)IRZ . WFFERE, WL R (IMP) 0] Sk
RS AR (AN 201 . H &R 22 &) A BEAEH,
PR TR BB IMP 2 fe B B (19 2% R 19 5 A% 1
Pz, BV e B R S g gk i e e, R

B H AL ER IR R (AMP) AL R (IMP) 1)
TAV K T XF BR 4, 1B 745 1 By b B 4H 1) EUC {H
Y 2 Th e (G 4) o AEail A aE 2k By4H Y EUC
B BITIE T 1.1~4.3 f5F01 1.1~3.4 4%, XFRIHEIN
BB LT SR (R R R 2 R S A%
FiR) B AT S PMNFVE A, BRIS E0FIg 58 6 A DR A ek
S HLA B DMk . AR ELAs H AR, SRR AN S il
SRS R, (I — R B FE R 3, {5 HEXT HiAth
E2E B e el v At OB LU IARSLN
23 AMARRAEMMEZELZMELEN (Volatile
compounds, VOCs) HJZZ

R 5 s, X HRLH RS R DF LA Y 27 FhiEk
TEL G Y, EEARIEE | bil/miads | s
A RIS AR HAL G Y . B S, O
W&t o e . ARG OCIHUE O ) P HAR
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Table 5 Effects of P. eryngii and H. marmoreus powders on volatile compounds of roasted pork patties (ng/kg)
HRYALEY) Xt HA L 2. 5% BITER L 5.0%AFBITEIZE 7.5% AV BITERNZE 2. 5% FSERERYZE 5.0%TFEETERY AR 7. 5% M 4
3-FEETRE ND 10.94+0.36 14.66+2.65 21.83+0.5 6.97£1.16 27.9+2.85 48.95+11.32
2-HIETE ND 2.7240.31 2.84+0.53 6.67+0.31 1.75+1.3 7.77+0.6 14.21£1.73
2-F BE IS ND 3.16+0.53 3.41+0.43 2.71+0.09 4.11+0.31 3.57+0.48 2.86+0.1
i3 95.73+7.82 45.49+4.61 22.27+3.02 16.15+0.18 48.4+5.32 23.08+3.63 15.55+1.91
CLE 2283.60+327.31 1227.53+80.98  373.76+21.48 170.59+6.29  1018.64+£65.73  172.21+20.08 76.59+3.05
PR 58.57+29.17 38.55+4.63 4.19+0.11 2.46+0.43 26.65+6.95 2.99+0.54 3.89+0.12
(B)-2-BHiis 4.81+1.17 42405 ND ND ND ND ND
T 34.66+20.66 26.28+2.2 4.43+0.48 2.140.53 17.22+5.88 2.21+0.27 2.94+0.37
I ND ND 1.35+0.25 1.56+0.81 1.1540.62 0.84+0.21 3.45+1.65
(B)-2- Il 5.51+1.47 4.78+0.46 ND ND 3.87+2.21 ND ND
T 52.55+33.72 51.21+4.05 13.31£0.97 10.0120.9 36.98+12.79 7.58+1.05 12.47+0.68
2-T 3L 2-2F I 5.25+0.44 ND ND ND ND ND ND
LRk ND 1.68+0.47 1.15+0.51 1.36+0.97 ND ND ND
JENan 2540.66 1416.55 44138 235.43 1165.75 248.16 180.91
ke 18.98+8.8 69.62+20.48 8.62+0.61 7.24+0.69 14.88+8.62 33.31£2.71 49.69+51.81
Fhe 2.8+0.91 1.75+0.34 ND ND 1.81+0.27 ND ND
b 7.7742.74 10.25+0.9 4.99+0.77 3.03+0.1 12.15+1.39 10.85+0.86 5.35+1.14
Tk 18.33+10.32 29.4942.15 14.53+1.25 8.72+0.29 29.16+5.68 27.26+3.11 17.67+5.73
2,3- " FE b ND 4.4+121 3.35+0.93 1.68+0.39 4.46+0.82 3.93+0.42 ND
3-HIEA—ke 52.55+33.72 5.81+0.33 3.18+0.4 2.1240.24 6.05+1.69 4.5+0.59 4.36+0.58
Tk 21.48+11.59 48.2+1.57 27.244.19 20.11+0.72 44.5610.05 40.13+5.1 37.39£11.19
= 10.14+6.62 23.12+0.78 14.39+2.62 12.76+0.71 19.07+5.81 14.39+1.77 21.83+5.27
3-FAE =k ND 3.68+0.66 1.44+0.96 2.25+0.12 2.69+1.04 2.08+0.12 3.51+0.56
Tk ND 4.89+0.44 2.89:+0.48 3.04+0.21 3.61+1.31 2.46+0.7 4.4+0.95
Lk 3.96+1.59 ND ND ND ND ND ND
Rt 136.01 201.22 80.58 60.9 138.45 138.92 14421
[iEE:S
2-13 i ND ND ND ND ND 1.77+0.43 242403
3-FREE T ND 9.8+3.96 4.48+1.22 4.98+0.39 ND 3.63+1 16.34+10.54
2- 4.48+1.76 3.09+0.28 0.95+0.09 ND 2.57+0.52 ND ND
2,52 i 42.87422.52 70.97+6.45 8.02:+0.87 4.67+1.15 59.29+17.28 4.7241.06 5.06+1.45
St 47.35 83.86 13.45 9.65 61.86 10.12 23.81
DL-2,3-T i ND ND 1.79+0.39 2.6+0.27 1.67+0.06 1.140.31 ND
3-HE-1- TR ND ND ND ND ND 4.53+0.62 8.82+1.64
1-J3 i 52.76+7.12 27.69+2.47 11.24+1.16 7.68+0.15 27.54+2.68 10.99+2.36 10.29+2.38
- 15.89+6.83 26.56+2.24 9.39+0.68 9.61+0.68 10.2+1.08 7.22+1 15.83+1.83
127 475-3-1% 61.86+28.73 58.143.51 24.25+2.74 28.04+3.41 36.64+10.52 8.29+1.7 13.12+4.43
2-Z%-1-C 5.6342.9 9.9+0.62 12.53+2.26 12.7+2.49 9.06+2.55 8.66+1.66 15.43+0.98
5-H -3 e ND ND ND ND ND ND ND
Rt 136.14 122.25 59.21 60.63 85.11 40.79 63.48
BaS | ZR IR R AL &)
Slives it 9.15+3.41 ND ND ND 2.35+0.65 ND ND
DU -2- F gy 1.23+0.05 ND ND ND ND ND ND
2- I HE g 5.77+0.06 7.01£0.27 ND 1.17+0.43 5.01£2.38 OND 1.86+1.08
% 1.6+0.34 1.58+0.51 1.75£1.08 0.99:0.03 1.53+0.59 1.44+0.31 1.2340.6
R ik ND ND ND ND ND 1.42+0.48 1.52+0.16
2 VATV ! ND ND ND ND 3.72+1.05 3.35+0.72 2.41+1.37
LR ND 3.59+0.18 ND ND 3.98+0.47 3.57+0.69 3.52+0.17
WL 6.34+2.4 7.741.97 5.86+0.54 4.39+0.33 9.02+1.17 7.65+1.35 6.24+1.95
Rt 24.09 19.88 7.61 6.56 25.61 17.43 16.78

14 ND, KAt o
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SRR, X PR ] S XURRRAE 28 G ER S, AR, 155
R PETEIE Ty A AN AR, AN SR sy gk, I g
SRR PIARFIETE “ BRI a0 BT YEPE

NI 2 Ay SR B i Ay Sl 2 A T RSB TR
MIFER LAY (R 5) o T B B AL FRZH 15 )
SRR T A S AN, FEBSIINE SRR A
i, ES SRR MR G B B E 4 FE AT HEZH
Y 88.09% T [F&ZF] 78.94%~42.15%, 55 1 i Us
AT BT GRS R SR T M . S nw R
BHEB S RUHEL . Be2ib G & I
SRR BE I BRARR, F553ke . WS ib &9t a2 Asfh
e INEHEEES H ie &9, n 3-FF3LT
. 2-HH LGS . RS DL-2,3- T . 3-H3E-1-

MOREIN, CUE . BRI S OAV BRI, itk
T 0L, £ FH RS B S IR A i S A ER ]
UEAN, H SR T R (GBS . KRR ) AT 3-FR 3 T TR
(Wi . F ) FEPIFPE B A gl h i) OAV B
K, Kb ¥ 5 AV XU BTk T
24 RMARERAEHESIR GRS AIE
5T RRAAH Y, BN FH R S RIS T8 Y
PR T P (MDA) 2 532 (P<0.05; & 1) o HAAM
., STHEZH MDA S E i, N 2.05 mg/kg, FHELZZ
T, SN FHE R MDA & i B AR, R
TE 0.21~0.86 mg/kg Z[A] . TEAFEE AR, 75
ZEBME MDA AR T 57.81%~89.69%, i 45 4y fili
HFFEMR T 61.44%~88.60%., iX4o4h B 5155 5%~

TR R R TR . s, X IR ARG T, 15% AAHEEGEAG i 2 PRITLER PSR 2 16 d I
AT AR I A B R ML A o 5 e U -
W) GBI e SRR YL SRS : .
M PR P RS T 5-  EE M LA b s T — @wff h
PSRRI B L, S5 2 (L M) 2 -
TR RS i T B ST, 2

FIEMEIE (Odor activity value, OAV) {b& ;”/ 107 2 ?
Rt OV 22 2 0 R PR (235 Z 05 T} C rw C
AIGRARTT SN OAV>1, AL Ay i | 8 s e
AR B 25 T ORI (B, XL S RES A & B B B & B B B
LM 1, 3 FLAT G s TR T e P S A R
B e 6 MPEHADHIT URIEI(OAV>1) . F55k 25T st 25T S 8"
WPFPIEAT 17 i VOCs B9 OAV KT 1. S Al B L SR R KR BT DS Bl A
BV, CRECH RO AR FREGIED | PekE Fig.1 Effects of P. eryngii and H. marmoreus powders

OIS . R AN 1-=E M -3-EE (B IR . T IR R ) X on lipid oxidation of roasted pork patties
JERE R DF I XUR TTHREE G . Bl B FH R A S F: AR R R AR B £ R, P<0.05, B 2 A,

F 6 USRI RS 5 58 P DHE S P XU ) B ) 7 U P (E (OAV>1)

Table 6 Odor activity values (OAV>1) of volatile compounds of roast pork patties with different edible mushroom powders

OAV
VOCs AL BUEug/l) oy 25% 5.0% 7.5% 2.5% 5.0% 7.5%

U OSBRI RSl ANZERAL SRRl el kgl
3-FLTREE FERUR IR 4.00 ND 2.73 3.67 5.46 1.74 6.97 12.24
2-FLTE SR IR 1.00 ND 272 2.84 6.67 1.75 7.77 14.21
GRS SRR TH LR 22.00 435 2.07 1.01 0.73 2.20 1.05 0.71
(AL T TRk 4.50 507.47 272.79 83.06 37.91 226.36 38.27 17.02
B HHE2E., Fok 3.00 19.52 12.85 1.40 0.82 8.88 1.00 1.30
Vo TR 0.70 49.51 37.55 6.33 2.99 24.60 3.16 4.19
(B)-2-FMamE HHRIR, bk 4.00 138 1.19 ND ND 0.97 ND ND
T GIEENIEITIR 8.00 6.57 6.40 1.66 1.25 4.62 0.95 1.56
3 REIT . R 0.25 ND 6.72 461 5.43 ND ND ND
2-J i SR Fkk 0.35 ND ND ND ND ND 5.07 6.90
3-FREE T Wil # 0.26 ND 37.82 17.29 19.23 ND 14.01 63.07
2- i SRk Bk 0.47 9.52 6.58 2.03 ND 5.46 ND ND
3-F-1- T THBR TR 4.00 ND ND ND ND ND 1.13 2.20
1-C IR SRR, hAEIR 5.60 2.84 474 1.68 1.72 1.82 1.29 2.83
1-2F45-3-1% BETER . Rk 1.50 41.24 38.74 16.17 18.69 24.43 5.53 8.75
THIETERE BOSE. KRk 1.10 ND ND ND ND ND 1.29 1.38
WL SRR | JEBR 0.64 9.91 12.03 9.15 6.87 14.09 11.95 9.76

E: ND, AKH BB H ELEPE % (http://www.vcfonline.nl/VcfHome.cfm) LA 27 SCHK[39] .
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PO LS R —2P . SR, ARBFSE ) TBARs {EFEAR
W B2 5 T SE BT HRAE AR S AR i Ay A TR T )
ARG (21.84%~51.40%) 21, 33X Fb ink 25 FE{IK 1] fiE
VA AT s B a2 A R £ A e A AR s e &
Yy CUnZZ Ami e . W S EER) P AR E Y 3R]
YEFM, X Eefb & B T hil i B b B o BR B
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