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Effect of Chicken Fat and Maillard Reaction on Flavor of Tricholoma
matsutake Soup

SUN Yifei"”®, CUI Wenjia'>", WANG Wenliang'®, SONG Shasha'?, TANG Xiaozhen’

(1.Shandong Academy of Agricultural Sciences, Jinan 250100, China;
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Abstract: Tricholoma matsutake soup was prepared with Tricholoma matsutake as raw material under thermal reaction
conditions. The effects of chicken fat and Maillard reaction on the flavor of Tricholoma matsutake soup were analyzed and
compared by high performance liquid chromatography (HPLC), taste analysis system (electric tongue), gas
Chromatography-Ion Mobility Spectrometry (GC-IMS) and electric nose. The results showed that 16 free amino acids were
detected by HPLC. After the addition of chicken fat, the content of bitter amino acids such as methionine, isoleucine,
phenylalanine, valine, lysine, and tyrosine was reduced; After the Maillard reaction, the content of sweet and umami amino
acids such as glutamic acid, aspartic acid, alanine, glycine and serine increased significantly. A total of 46 flavor
compounds were identified by GC-IMS, (E)-2-heptenal, (E)-2-octene, (E,E)-2,4-octadienal and other fatty aldehydes were
increased after Maillard reaction. It provided the soup with meaty and fatty aroma. The detection of the electronic nose was
basically similar to that of GC-IMS. In conclusion, Maillard reaction has a beneficial effect on the flavor of Tricholoma
matsutake and chicken fat soup.

i EHEE: 2021-12-30

HETIR: LA LGIKRLZ L3 AR FA (SDAIT-07-09) ;b & 4 KAHLAIH TRFAE (2019JZZY020607 ) : ki EAFEA T 5 R & 20k A 24844
RBFE B> L TE

TEEBNT: 3L« (1998-) %, AR A, BT F @) R Fein L5 %4, E-mail: 18854803010@163.com.

*EEES: BT (1984-) , 5, ¥4, 8IAR R, BT @ R 34l s, E-mail: clementpost@126.com.


https://doi.org/10.13386/j.issn1002-0306.2021120322
https://doi.org/10.13386/j.issn1002-0306.2021120322
mailto:18854803010@163.com

%434 5 19

INTK, R XOARFISEAE SN XA TR KU 50 99 -

Key words: Tricholoma matsutake; chicken fat; Maillard reaction; flavor; soup

WMABE ( Tricholoma matsutake) X 44 M5 . FA 4k |
P EEESE, INB R IR, A &% . e, R
IR, WS B ROE RS, A R AT
AN BRI Z A1, A3 D HAm AR A SIS R . W54
B, AR IR E AL S S AT RS Bk P i AR O, AR
BEGZRIE E5E, IRZ TN P % . ARt H T E NSk
RTFAEE RIS BT R R AR /D, o =i 2 AT
il A =, AR IARFIE XU S S N T R v XU
FAEAL AN BRI
APk, FEAE B RAETE AKSF H 2848871, AMTIXHE
fi B AIB SRR = . il I CTIT R SR, AHOG
ST N AT 22 ] FH XU B — (4 s R e 5 i Ry
WA B FRAT . RUBR)Z URIBGR 14 2 A IR R ek,
B SAR G AT, RIS E N E B RIE S &
JHEHLEINT, BA WA . AEE SRR
VAR 5 R RGBT 0] o SEhi i/ N 2 LIS LR 5
I JENEEE) ST SON ) i) — IS E B S N, AE FE N 47k
BRI T s RIS R N R S AH N 7 S A G AP
LB AR R FH SR I I A i) A8 X PR XUBAC 181 AR i 5
FBIEHEEEEY T SE AL SV P ey R IR 22 0 1y XU
By il Zha S5 W58 T DL 4hE 5 2H =08 . i
R M BT 1 ISR 2 N X 4 e KR IXUBA (52 i)
TESERIAE N HERE | BE] B pH S5 N PRI &%) 58
PIAE ST, R M G5 7 AR 5200, Wang 250 B T
FLIE R AP TEPAE R N LG pH . SN IR S
. FGHR I EALRE T R . PIE IR DG,
VRS BT T AR Ty 2w IR R U5 8k 1
URAE A TE WF9Y 1T BT ((E.E)-2,4-¢ )&
i CLEESE) X SERIAE I AR ZR 1 XUBRVE -
BB B B A ST A 5 X A2 A A B e R R
GikHAT I, (B35 -G R iy XUBR ) ST 1S3
FTEA R, B IEAS SIS G N S5 A S L [R5 04, (5 B
PR D ALRGRR I A . BT SN A | S
HENEZE G, I X HIR e AU P47 M M AR R M) It
SIMTIFGE . SAH-BS TR (435 (gas chromatography-
ion mobility spectrometry, GC-IMS)&—Fh & T &
R P R B e B 2 ARSI P R T B, o AE
ORlUNETE 2 (BRI 7 N1 s = N Sy i T2 £ ¢
AU H T B BEAE VHE B XL P XA TRIARE it 118 IXUBA Al
TR W, B A USRS A R PA . 2 E et
HARF | B A MREEN 4351 FH B T B X AN [B] S A 22

FE XSG PRI AR USRS S X Ee T, AR
TiFF 5 308 3 A AN BB XS AR SE R AE S B AR 1, R s
{4 % ( high performance liquid chromatography,
HPLC) . 775 . GC-IMS M Hi, T-EL 45T Bk 2585
RITAZ B T 1 IAUBA 42 o I AR AR o AR XS i
SR N R R TR AU SE M B LB, AT B RAR A
A VR I 2 R R S BRI SR

1 MRSE®

1.1 MR5EE

PR BYRETEBGHEETT; s &l Aa IR
ol SbE RS TIPS PR s SR S H A
bruEdh B EE S HTAL

1260 WAHGIEIY  Agilent 2\ 7); SA-402B B
SRS (BT F) H 7S INSENT 4\l ; Flavour
Spec® KA HTIL  BF M REAN AR AT B F]; PEN3
& {f[E AIRSENSE 2\ H]; [HiEH IS SHT #Y

IR BTG IR A7
1.2 XWFEE
1.2.1 MBIz HleE  FRHL 3 4y 10 g FABE T-FF
HEATTAREE (25 °C ¥E/KH L& 10 min, PEZR2250),
FE R R T TN, X AL FAEERERINA 2 g
NG AT SRV, A0 H B 2% L BREN 2 v ] A
7 pH; A2 FESIIA 2 g SSRGS ML 215 A3 A8
SR BRLH , Gt A 50 S5 VAT WA B R 17, BARS AN
1 Ui RIVEAEASEIN =R AL e 23
T BRI TR W1 (A A 17 1 A5 28] — b B PRT V0 S o TR o
1.2.2 VFESEGEME &5kl FREL 2 mL 19 A1, A2,
A3 SOV E T 10 mL XA, (1 8 mL 3hiRis
#(0.02 molVL) EZ . FIHME L (25 C, 4000 Hz)
HEAT 25 min FYHEFFALEE, ZE 5000 r/min 4B AL
B0 6 min JFH EIH WA -

5 mL ZEAR 7K N P (i 400 3 Wt C g A
hYEELL, DA 2.5 mL £E&:, B0 1.5 mL 0.02 mol/L
FhMR, AT SS PIRE T ERREL 100 uL F 15 mL BL.0%
L, A B S TR T, 60 °C TR 2 hORF 7 48
B, B F TR, HEFINA 50 pL firAz il 2
Pt SR AR AT s K s = =711 1 (B PR,
med B TR, WIR R T4 30 min, DA FBIAR A
0.45 mL, {R&%J, id 0.45 um HHUE EHL.

ARUGARIE FERE RN 10 ul; GiHE RS C

1 RN R SOSTR # AR A

Table 1 Preparation conditions of three reaction solutions of Tricholoma matsutake soup

s B4R JEEL il & At

Al P XS R SE T 8 S N T P | SHE T: 100 °C., t: 40 min, pH: 7.0, 585 2.0 g
A2 FAHEXG A 1 40 5 BN P | SHE T: 100 C. t: 40 min

A3 FATES TR SO TR LN T: 100 °C., t: 40 min

T TAHREE, O]
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SHISEIDO (A% 4 4.6 mm=250 mmx=5 pum); #1185
PR BIE: 40 °C. 254 nm; WshTE A S 2 ok
ZBEN=3:97(0.1 mol/L); T dhAH B “A7K : ZE=20:
80; WiEhAH A:izhAH B=85:15, #ii# - 1.0 mL/min;
B RS AR A A IR pH 2 6.5( L RN
pH ZZ 5 o

BER S BN H AN W=

Kb W-RE S HARY & &, mg/L; C-RE I AE
WP AR, mg/mL; Cy-25 1 % HE H H AR e
B, mg/mL; V-5E 28, mL; N-FBAEE0 m-RFE 5 H
Fee, Lo
1.2.3 W BUASPREESRS: MR AL a8 M W
BS AR A BRI, i HRSER G L 24 h, K6
58 BB L s S 2 LA A E 2 T ML L.
AR SRR ZE 60 °C #5 .

KM 2514 BU=10 50 mL W4T 3'E T 90 mL
e a3 V115 33 WANE = ) b = == 112 RIS BN = F N o UL
TR 1%, R MU UG RIS, FRES A ARG B
FFUAAE SRS
1.2.4 $ERVEY) AR SCEITERS I 43 BIFREC AL,
A2, A3 FESE 2 mL. B = FESY EA 20 mL TiESi
1, 7E 60 °C FREE R Wi 15 min J5IFRAVERE . ASS2
>R GC-IMS AR IFTFIH FlavourSpec®™ XU 53 HT
AT = O3 & PR S P IS A A I T o A<
TAERERE FRIC: S ATHT A 25 min; (UREHE ISR,
MXT-5, #2815 m, JEJE N 1 pm; IMS & & R
45 C; ERES/EAN Nyo AN ZS PR RIT: JERE
PFL A 500 pL; 9% & R 2 15 min; W% & R E N
60 °C; HFFEEHRE N 85 °C; WEfbF% 3 500 r/min.
1.2.5 #HRMY BTN FIH PEN3 BT 5
K} B R i P 2 2 P XU B ARG T, 2 FEL -
A 10 DAY 42 )@ S A A% B, 2H A AR I
B, FALRER RACIEUNR . WSS-RZE &4 . W3C-
FFERMEY S BRAEY) . WS-l sEbika b G
Y. WIW-TCHLERALY) . W2W-AT WL A & 55 7
ST WS-SR G . W1C-H N T /A
AW . W2S-BEERIRE RS o) . WS C-BEa 2505 5l
4% W6S-5<..

X 10 mL A£ 55 BT 100 mL B9EERR AR, XUZ
PREEIEE T, In#CR BB 60 °C, KA b
AT iR E AN 2 min J5 ALK,

SR E AT As WSk, R e S dm A &
T 0 B BHpE AR i GG R TP e i A E i
ZrH), ST TIAE o IAE S50k SRAERSTRIA 1 s/
21 ; AL A TS BN A 120 s; 18 I8%es I 22 18]
5 s; FESLUERS ISR 5 s; HEAEAL I 400 mL/min;
SIHTRAFERTTR] R 80 .

1.2.6 EEIFNT 208 1SO 11035 BB PN E brbs
HEUST R HL 9 vk A R [RIH X H AT B Bk e 22 AR

(C-Cy)XxVXN
m

JEFAE AR E PE /MBS 5, ST T3 TSR]
BB EMHEmIE . S IREPEEDT . PSR i R TF
g AR (FRREIR, Z 188, TR . Wi (60 °C
A45) | EEE CRERIPE ) | 25 (PN B ) . I (GG
7).« AR (R | Rk (R 2R S RRE R
Mo A% 3 FIABE RS AR TR 60 °C, BT EVE TR
o, X 2 FUECE B TS . SR LIPSy O
e 1~3 45, I ITE, KUK 555 4~6 41, KU 45
7~9 43, RURHZ
1.3 #EAE

S AT FHWAH (S SO AR Ui 28 2 e 1 e, iR
B 3 IR SLE, FIFH SPSS RAAXTAE i S MR FL iR
PEAT 8 PRS0 AT; K2R NIST. IMS #0842 )9 —
AT =R T B R P R A B A 7 P AT )
JH WinMuster FAFX5 XU 5T 153154 7340 591 R 3
#T (linear discriminant analysis, LDA) 5 3= i 4353 HT
(principal component analysis, PCA); >k FH Excel 3k
PERIWEST TR
2 FEREHR
2.1 AEERMRRYIBR S
2.1.1 PFEEEIR S AT 3R 2 P, MR
EETRZ TN ARG RE S, ALt =410 =32 T i B ad
fiR Er A BT R XA AT BESZ R S A S 30 Al 1)
YK R, o A SR e T 6.2, et
SAFEMR AR . A2 FPPTBR SR O &% . 2044
i . AR . Sese B R . RINAMR . AR . 5o =R .
T2 . i 2R ) 2 T AR AR, (AN B 1 v R YL o A
RIS, INARGNE G FA B 17 0 R G e I B i, M
U HBREE R T

K2 AN SOSR R R R R L
Table 2 Comparison of free amino acid contents in three kinds
of Tricholoma matsutake soup reaction solution

Faes HAHEMAE Al(mgL) A2(mg/L)  A3(mgL)
TSR @%@(Glu) 59.70° 40.76" 57.99*
KRAH R (Asp) 7.01° 3.00° 431°
[ENAONEY) 9.14* 491° 8.55°
H&E AR (Gly) 4.46° 3.18° 4.44°
HRE AR 73R (Thr) 8.96 7.45¢ 9.88°
227 R (Ser) 12.39° 9.07° 12.40°
It &A% (Pro) 9.11° 6.12° 9.53
TR (Arg) 24.00° 10.87¢ 14.48°
2H %R (His ) 14.91° 12.94° 13.02°
HERE M (Met) 1.63° 1.17° 2.38
SR (1le) 6.07° 1.87° 7.48"
TR KN (Phe) KK Fe i 7.05
fE R (Val) 11.09* 6.09° 11.30°
L5 (Leu) 22.76° 3.89° 14.63"
a2 (Lys) 5350 4.19° 6.39"
fi 2% (Tyr) 7.02° 3.45° 7.28
RILRR B i 203.6 118.96 191.11

TE: R RING FRERR 22 57 .35 ( P<0.05) .
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iR o B B G e . PRI BRI (AR . H 2
fiR) . EEBREIEIR (AR . RAAR) FHEE A2 S
A3 A5 B TGN, SERIFE I RO FA XS 17 R A R g
P B B M R, 6 PR 1 AR S R I e 5 ey R 2 R
BES A2 MR BN, AR . TR AR . S
P . P S0P SO e R A D IR iR B e T s . 5 A3
A, A1, A2 BYZEDN &R & o Bt BT, Kim 25U
e B4 2 DN IR /N T XU ARG T A Bk 2 o LAt B g |
RS ILIRAA PEIVE A o DaHH 3R JURPy R S e
NI RES SRR A SEPIAE SN, FERAEE XS A3z v s A
b AU A STt/ R R
2.1.2 HFESNT RS EE B R N R T

PCA S & B AnE 1 fizs, PC1 5k 3R N 78.61%,

PC2 TR R 21.30%, S STHkER BiT ik 99.91%,
B S PCA S3dr s — AT . A3 5 Al WK
16 PC1 _ERFESEIE B ART, B 38 e R 5 A3 =
BEAHAME; 5 A2 MIPEESEGE, U A1, A3 5 A2

\ Y N
075 | A31¢Jf§[ﬂ@fiﬂ;ﬂ4ﬁ
]
_ 055} "
§
2035 Yo s N
S o ANRTEXSHEL S S
o 0.15
4 AVKATE XS G SE R0 e
-0.05 st
—025[

—1.00-0.75-0.50—-0.25 0.00 0.25 0.50 0.75 1.00
PC2 (78.61%)

BT = FPRARE 7 S ST L T PCA &
Fig.1 PCA plots of reaction solution in three kinds of
Tricholoma matsutake soup by electronic tongue
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I, AR 8| AT R FIZESIEE, BIE 3, #8080k
IREBEAFES IR EY L &=L AL WiEl 3
i T HERR S35 L1 SR IR T R MR T &
TSR AL NLr 6 HESS 53 A 2ZESE A
H: A3 5 A2 i OREREE Y S R AL
{H A3 P iHEEEERRY TS &S T AL X
Wi, Forr B 7 a5 FRit ot .

It E 4 FESCEIE RIS Wi e = 0N B B R
ah RUBR ) T 25 57 T e . IR T B A AR R — R
BEHUE SR, BV XU T Ah2E, 4—2 A3
[F]—3E & M HUZEAS [RIRE S T 5 S koI, BPXL
R B A, 210 5 PR A S DA i v B XUk
JRA S . ANE 4 A, A1 SROSIRHE R M AU
YIRS T A2 5 A3, BV E S RIHE P9 XUER )
JEAE Al iSRS A2 A3,

XTEE A3, A1, A2 TENDASAE . SECSERTFE 2 1
Ja, FAEE RN T (B ) -2-BEEEE 5 (B ) -2-2F Ml 2 b
i, (B)-2-BEaE 5 (B) -2 Ja 1 e LR 1 X0 15 R4 i
Ja RN =, HATWEAe &< Ak, —sE A
A RERIE AR BT St SE A I N J5 AT T,

[+] A3
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Fig.2 GC-IMS two-dimensional spectra of reaction solution in three kinds of Tricholoma matsutake soup
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Fig.3 Two-dimensional difference diagram of GC-IMS of reaction solution in three kinds of Tricholoma matsutake soup
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Fig.4 GC-IMS fingerprint of reaction solution in three kinds of Tricholoma matsutake soup
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Fig.5 PCA plots of reaction solution in three kinds of
Tricholoma matsutake soup by GC-IMS
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Table 3 Volatile components of Tricholoma matsutake soup identified by GC-IMS
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Fig.6 Electronic nose radar profiles of reaction solution in
three kinds of Tricholoma matsutake soup
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Table 4 Sensory evaluation results of reaction solution in three kinds of Tricholoma matsutake soup
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Fig.8 Flavor wheel of Tricholoma matsutake and
chicken fat soup
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