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Abstract: Currently, compound umami products in China are in the initial stage of development, which have not formed a
systematic study yet. Hence, 12 kinds of commercially available compound umami products were analyzed for 17 free
amino acids. It was found that the taste activity values (TAV) of glutamic acid (Glu) contributed the most, with TAV
ranging from 4.12 to 228.86. The correlation analysis showed a significant positive correlation between other amino acids,
except for Glu. Meanwhile, three principal components were extracted, with the cumulative variance contribution of
93.19%, which could effectively reflect most of information on the free amino acids in compound umami products. Partial
least squares (PLS) analysis revealed a consistency between evaluation of umami taste and equivalent umami concentrations
(EUC). This paper systematically evaluated the taste characteristics of compound umami products and provided a
theoretical reference for research and development of compound umami products.
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Table 1 Information on the collected compound
umami products
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JFH - 29 {8 +h5 #E 22 (SD) £ 75 ; ff FH Unscrambler
9.7 #FAat Timf/ D31k (PLS) .
2 HERESH
2.1 FESERRRERS T

MR U 25 2 LR 1) SRR R, T RE Gy SRy e
PR IR (RIIAEMR (Asp) . AN (Glu) . HE R
(Gly) . #i%f& (Lys) . PNERR(Ala)), BHBRZIERR (Il
MR (Pro) . 2222 (Ser) . 71 & MR (Thr) . ZH Z MR
(His)), ¥IRZAEER O 2R (Arg) . iz R (Val) . 25
ZE (Met) . 322 BR (Tle) . 722k (Lew) ) FIFF &R
TR (M2 R (Cys) . BE 2% (Tyr) . 814 24 1R
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17 FhyFEs E5L02; 1 F Al H HK, &4 16 M E
Holig, R FN IR (Pro); E. G. K Fl L &4 UF
BRI R, HHA SR (Glu) & 2405, 13X AT

BES BN T B Y S R ) ot an s (45 &R M) A
Koo WERREIEMR S RAE 12 Py i 5 RS HUO, B
[El"A 5.12~68.70 mg/100 g, FHI{EA 32.83 mg/100 g,
R BRI BRI 90.97%, HiFh E SRR, A
T, PTRRESR S EYE N 0~5.94 mg/100 g,
SEXME N 1.64 mg/100 g, 5 SR EFERR B & E
4.55%, Hop e B B ERE . S iR FERR &R
o~ 0.03~3.42 mg/100 g, ‘FH{EH N 0.97 mg/100 g,
R RE LR BB 2.69%, Hih A SR &,
E 1 K SEffl. FHREER S & ENEEY 0~2.90 mg/
100 g, SEFI{E A 0.64 mg/100 g, 5 S BRE IR B
A 1.78%:

Bz, S A EERRE S I R R E S Asp. Glu 4§
EER S IR 2 AT — @ AH D10, keSS EL G
K Al L 45, Hfep R s 5 Bk 3 TR b RS
(R EPREN) P BRAZ IR 4, T2 1 ff B IR
KA A TAE DA RERh R4 S 32 109 52 5 S5E R 7=
T anRE R AL BL T T T A, SRR SR B M HL
TR LR (5 AR, IR B e I T R
HriE L . QRS T 2O R TR AR £
MTF R R R . AR IR SRR AN HAA BRI M, 9%
BRI R TG, HH R T RE A AR
2.2 ZEMRFHES TAV E

ViE S LR AN ISR & BB Ay B T e 2 G
BR= ALK . AR S IR (T T5E TAV, TAV
MR/ S LR Y 2 R SER 2 E A G . B 2 LR
TAV KT 1 WIZFORXPFAR AT DTk, %€ 3 i
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Table 2 The content of free amino acids of twelve kinds of compound umami products (mg/100 g)

W B LRI A B C D E F G H I J K L

Asp 0.58 0.95 0.05 0.06 - 0.33 - 0.83 0.42 0.33 - -

Thr 0.74 0.92 0.04 0.03 - 0.19 - 0.36 0.06 0.26 - -

Ser 0.68 1.09 0.05 0.03 - 0.23 - 0.40 0.05 0.37 - -
Glu 1.24 235 20.47 66.28 68.66 27.16 4925 23.64 2.64 5.02 68.22 35.96

Gly 0.43 0.70 0.02 0.02 - 0.17 0.09 3.54 0.43 0.17 - -

Ala 1.56 3.79 0.15 0.09 0.04 0.54 0.06 1.16 1.81 0.78 0.05 -
Cys 0.06 0.24 - 0.11 0.03 0.08 - 0.17 0.94 0.11 0.03 0.04

Val 1.13 1.45 0.05 - - 0.28 - 0.40 0.93 0.55 - -

Met 0.30 0.37 - - - 0.06 - 0.08 0.06 0.18 - -

Ile 0.93 1.04 0.02 - - 0.12 - 0.21 0.65 0.52 - -

Leu 1.82 2.13 0.10 - - 0.45 0.05 0.69 1.07 0.59 - -

Tyr 1.81 1.40 0.14 - - 0.12 - 0.16 0.72 0.37 - -

Phe 1.55 1.18 0.05 0.03 - 0.12 - 0.22 0.63 1.28 - -

Lys 1.32 1.05 0.03 0.03 - 0.13 - 0.30 0.79 0.32 - -

His 0.36 0.24 - - - 0.02 - 0.06 0.15 0.08 - -

Arg 1.04 0.96 - - - 0.14 - 0.33 0.80 0.22 - -

Pro 0.23 0.65 - - - - - - 0.21 0.22 - -
S 15.78 20.51 21.17 66.68 68.73 30.14 49.49 32.54 12.35 11.37 68.30 35.99
S I S L 5.12 8.84 20.72 66.84 68.70 28.33 49.40 29.46 6.09 6.62 68.27 35.96
TR LR 5.22 5.94 0.17 0.00 0.00 1.06 0.05 1.71 3.50 2.06 0.00 0.00
SR SLR 2.01 2.90 0.09 0.06 0.00 0.44 0.00 0.82 0.47 0.94 0.00 0.00
SR IR SR 3.42 2.83 0.19 0.14 0.03 0.32 0.04 0.56 2.29 1.76 0.03 0.04

T @RIV GARTE; " Fon AR E]; 23, RS, &1, E20H,
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Table 3 Thresholds, taste characteristics and TAV of free amino acids of twelve kinds of compound umami products
MR EOERH]  RAERHE B0 m
A B C D E F G H I J K L

Asp fif 10 058 095 005 006 000 033 000 08 042 033 000 083
Thr it 26 029 035 002  0.00 000 007 000 014 002 010 000  0.14
Ser it 15 045 073 003 200 000 015 000 027 003 025 000 027
Glu it 03 412 784 6823 22093 22886 9053 16416 7879 879 1675 22741 7879
Gly i/l 13 033 054 002 002 000 013 007 272 033 013 000 272
Ala i/l 06 260 632 025 015 007 089 011 193 302 130 008 193
Cys e 002 305 1201 0.0 55 149 398 205 847 4716 564 162 847
Val i 04 282 362 0125 0.0 000 070 000 10l 232 137 000 101
Met i 03 1.00 122 000  0.00 000 022 000 028 018 059 000 028
Tle e 0.9 1.04 116 002  0.00 000 013 000 023 073 058 000 023
Leu e 19 09 112 005  0.00 000 024 002 037 056 031 000 037
Tyr e 26 070 054 054  0.00 000 004 000 006 028 014 000  0.06
Phe i 0.9 173 131 006  0.03 000 013 000 025 070 143 000 025
Lys At 05 263 210 006  0.06 000 025 000 059 158 063 000 059
His Lilres 0.2 1.81 118 000 0.0 000 012 000 031 075 041 000 03]
Arg W 05 207 191 000 0.0 000 029 000 065 159 044 000 065
Pro it 30 008 022 000  0.00 000 000 000 000 007 007 000  0.00

Glu A LSRR ZU A R, X A R RS SR R Pro 1.000

AR 35 DTk, HorPREAS EL KL D AR TR =07, X TT A

5 T By T & A R E A R 5T CAnARS . 2k Lys 0.6390

MR AN A 5% BESY TN B 1Y Cys ) TAV 4% l;};?:

o RAZA Z5P0 Ak, GC-MS il S0t i £l 2 beu 0.2780

Y FE e A3 AT SRS S0P, PSR Cys 24 Met

PSR BTSSR TR, BEAELRGER, HBRIT Oy b R — 008300

BRo XU AT BB IR T EERREA IR R . AT é};: .

L0 12 P A e BRASE i A2 R BB O ek B R i 2 Glu ~0.4440

Glu, H: TAV {EEETE 4.12~228.86. oy

23 BESEBRASERMEXMES T AsP ~0.8050

& (Heat map )P J&—Fi i 24K TEA
HEMEEDE . — B B ok s g 8 — A8
AR S . B PA—Fhin b oy UK 45 R
SR LL T H 28R A 5 e AT AR B L KA B[R] i) 22
5o G5RNE 1 PR, KOFORIEASE, BEaFoRi
Ao Glu 5 HAh 16 Fha( R 5 6140 3¢ HoAth
16 Fhiiiz 25 2 IR = (Al # 5L 1EAH SAE H (P<0.05) 5 1
BRAREH AR Gly FIE2 P8R4 Cys, Hifth 14 FhiiE s &
PR A BB LR HEII T 0.5, TdBH Efi 1= 1A
EIER B3 IEAHZ<(P<0.05) .

24 ERPOH

SR Origin 2021 X 12 FhAS [R5 A fief BRAE 4 (1)
WS LR UEAT PCA 40T, 49 H 32 Al o328 ey 46 4 Fl
PCA K.

FHE% 4 AL 1T 3 D FEAGHREIMERIR T 1, B
J7 2ETTHRR AN 93.19%, BLBH AT 3 4~ 328043 1l 5 Wi
B ILRTE IR IE T E B o BT 2R e (B2 I B

A GBI FE X S B3 AT 5 W AR X R IME AT T
], HoPH s s R IS, E A AR T R 2251
22 5 hATAN, 55 1 S v e 5 v 1A IR R

Ui i IR A S A ]
Fig.1 Correlation heat map of free amino acids

TE: AT R E R B (R), HohaE | A & 235 FH K
BHREER.

® 4 Ir2EZI TR

Table 4 Total variance explained

By WILAERIENE R EA(%) BRI ETHR(%)
1 13.1889 77.58174 77.58174

2 1.34982 7.94015 85.52188

3 1.30301 7.66474 93.18662

4 0.56877 3.34569 96.53231

5 0.40229 2.36642 98.89873

6 0.14714 0.86554 99.76426

7 0.03488 0.20516 99.96942

8 0.00324 0.01904 99.98847

9 0.00168 0.00987 99.99834

10 2.82E-04 0.00166 100

11 4.22E-07 2.48E-06 100

12 5.57E-32 3.28E-31 100

{8 #r4 Asp. Thr. Ser. Ala. Val. Met. Ile. Leu.

Tyr. Phe. Lys. His. Arg fll Pro %% 14 MFEHrAGAE 7
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FH, WAE KT 0.8, B kR B IEASC HES
1 BT F I 2Z ik ERA 77.58%, FHISE 1 Ak
Gy R AR i A FERR L 43 S B R R A, {ELIR]AF
T R ARE S —0.800 1WHEHR Glu, £ 7 Al 520, U6
Glu Fr NV AE—E MBS INYE R, S0 & 52 =4
PR VRLIA | R A4 NANTRI R IERE s 55 2 sy 28
57 Gly 2R A (HFE W, J7 22 DTHRR R 7.94%; 45 3 F Ak
533% Cys 5200, Ty 22 5Tk 7.66% .
F5 ERSTERTERE

Table 5 Component loading matrix

RIS PC1(77.58%) PC2(7.94%) PC3(7.66%)
Asp 0.867 0.486 0.019
Thr 0.927 0.130 -0.342
Ser 0.912 0.162 -0.341
Glu -0.800 -0.024 -0.208
Gly 0.266 0.934 0.085
Ala 0.928 0.119 0.109
Cys 0.371 -0.030 0.917
Val 0.989 -0.042 0.122
Met 0.952 -0.037 -0.287
Ile 0.984 -0.138 0.071
Leu 0.995 0.008 0.006
Tyr 0.944 -0.213 -0.068
Phe 0.892 -0.224 -0.103
Lys 0.961 -0.126 0.095
His 0.937 -0.160 -0.028
Arg 0.960 -0.057 0.191
Pro 0.886 -0.142 -0.039

& 2(a) AT, 1 AL bR AT A R 43 AR R A4
FERE RS 1.2 EEsEds5E; & 2(b) 3R
A A MR Sy e AT _E e o A i Ol 251>
FEAS Y23 (] AL ARBE VLS B S 18 28 51, AHXT &
RIS UL 22 SRR . PAIET 2(a) AT, ASTRIARE Sl 43
ST BRI, HIX 8RR, 255 TE
SIRTRTAS, AR AL BL L A1 H AR TESE 1 f 4 5
BR, 2 Asp. Thr. Ser. Ala, Val, Met. lle. Leu. Tyr.
Phe. Lys. His. Arg. Pro. Gly fll Cys sZl$: Kk, BisZ
FRLST 1.2 FA 3 MR K A 4L CL DL EL F. G,
K L Z3AGAESS 2 Fl 3 RER, 52 Glu s2mBoR, RS
HATMARAVEA . UL IE SR S SR 2H 43 i T
AR A ARAE SR 25 [ I IARRRE
25 RIEHEMEERBETNER

LI 2T IR Y A IR FR (AMP) . 5
iR (GMP) . WLH R (IMP) . M2 (CMP) SR H iR
(UMP) ., AHFFERIHP, S IMP F1 5'-GMP (1 XU
PRI HEAS Z R AN (MSG) K 100 f5 A I, BEBAAZ 1T
fig 55 ff R 2 FERR TR & B VM RIVEF, Refli ff kg i,
R EREVE PO 245 (Equivalent umami concen-
tration, EUC) 37~ . EUC FEZK™ fh A& FH B . H
BEAE I, AN BRI YT IETRY | SEREEE,

AU HRIEDS, Bk X5 (EUC) 2B 7™ & fif
PRAFAE 19 B 2125 2R, I EUC 18 43 U1~ 45
Y. >1000 g MSG/g -k i &, R bR AJE o 215
100~1000 g MSG/g T-H&JiTE, BIEEIRTREZ; 10~100 g

(@) 4r
H
~2r
X
<
N
T
O
& D G . B
0 < -
AN
E L 7ol
‘A
-2 1 1 1
-1 0 1 2
PC1 (77.58%)
-0.2 0.0 2 4
() 4 O S o
Gly
2 0.5
Q\C Asp
¢
o /
c
[9\] Sl'eigr
O __——"Ala
=% 0 S Vs ;L?u 0
G e 3 r\é‘?\Am
B Fl’éo
Phe” Tyr .
-2 T T T 1 —0.5

-1 1 2
PC1 (77.58%)

K2 12 MG ™ 5 3 51523 B () A RERR 4
il (b)

Fig.2 The scoring diagram (a) and free amino acids loading
diagram (b) of PCA of twelve kinds of compound umami products

MSG/g T-FZ: i, Rk 4%; <10 g MSG/g T 25T
B, mER—IBE . 12 BN [RIE S R 7 5 MOk 24 B
{BUNEE 6 Bz,

612 A EELR” S A RRS 1 i AR SR IE 45 R
Table 6 The equivalent umami concentrations and sensory
umami evaluations of twelve kinds of compound
umami products

G EUC(g MSG/g) B EEETE 2 (43)
A 44.85 5.19£0.17
B 16.80 431+0.35
c 108.40 7.94+0.43
D 83.17 7.12£0.31
E 223.21 8.90+0.23
F 51.83 6.54%0.51
G 197.52 8.14+0.36
H 48.10 5.31+0.14
1 29.79 4.43+0.15
J 23.44 4.16+0.21
K 97.72 7.700.50
L 5232 6.61+0.27

H3 6 Al %, FEM E N A SRR e AN R A
P N5 O T B, T4 SR e R S IR A I — A
[) 484 fof fif) 2 SR 7Y, il D EUC (B Be i, S 22321 ¢
MSG/g, Bl 1 g /=4 (O EE R 5 B AH 24 1 223.21 g
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— ARG BT 7 A B SRR B AR B /Y EUC {HRAIK,
UM 16.80 g MSG/g, =] H B HAT — 5 A4 S 50
S, HPMEIEGEAE RS . 2 CLE FT G BRRS 24
B RE TH K, SRR AN AR A =K.
D31, 12 FhIZ A SEAR 7 i B e AR B B A v ]
M 4.16(3) 3 8.90(E), Hor E Fl G AL U7 2 il AH
eL, FE BRI AT . AR B, SR B
LE AN 2 5S4 A A E—E Y IEAHC
2.6 BERRIEARIEIRIAESCIE ST
h T AR T I A P R R AR, WUECETE
Hr EEIR SR BE RTINS > 5 | L2 DR A FEPR ZH 0 S A I 45
REYSEHR, Ll fe /s —3feik (PLS) XL 20 73k
A7500T, HEE R 7, FHIRFREL r-cal FoRnBinZ
[BJ LA CHE L, r-cal BREEIT 1, T AU PR LG 28
Hllkter . BN T RS BER 107 A, WRaE S ROE
PrfEZ RMSEC(Root Mean Square Error of Calibra-
tion) SR FHAT P4, RMSEC {H /)N, HASE PR .
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umami concentrations and free amino acids

FREL

SLHE R-Square r-cal RMSEC
B EETPA HIEUC 0.769518 0.875 0.762
TR B P PPN RN A R S SR 0.661567 0.813 0.917
TR R PPN RN IR R 0.62971 0.794 0.959
SRR i EE DA FIETUR R 0.501058 0.708 1.136

JE PN RO I SR 0.634640 0.800 0.953
1 r-cal: B IEA IR K 2280 RMSEC: £ IFBEIR 22 -7 A,

MR 7 AIAN, BOE RSP SRR R B AR
G P AR SR, P AR IERS R A O R AL » KT 0.8,
H. RMSEC (B #¢/], Ui T s A8 — 8 F2 5 19 7]
B2 PRI R T4 T, BB ST S
SR 2L . PR ZEER . OF TR IR Y RMSEC
{EARKT 0.9, UtEHIA T ZLHGhITE 24 SR A 1) 5T
L TR SR T SRR FEAR 2 (Al AH I — . B
ifad PLS AHICH:AHT vl 0, B R TP S5 R Sk
Y E EUC (EAHSCYERESR, Tl W e AH S oA i 42
EME, SRR 2R B AN T 2R T — e S
2%, IR U/ 8 52 S0 YRR, SEIRAL GLIse B ik i,
PSRRI R Rk
3 Zhip

BFFEINRE T 12 FPAS[6] S G S AR 7 il 1) U0 125
FEFRAZT R, BHEA T B T2 MRAFIE . AEa SR
S35y BT AN BRAY B 2H T T, KB Glu S22 SR 1Y
F B Sy, H TAV 4 4.12~228.86, (H 2 12 FhE &
SRR = L T RIS NEAT B X 50 FR MRS AN A 1

P A Ay FE S H A At A T B B A SR, 1T LA
e B S TR TT R i, Cys B TAV W,
VLX) Sl A BEIREF A, WRISER I, AT PRI IR
1% @3 Pearson FHICHE SRR B R 280 S = 6]
HREE 2 IEARSC, UL H— IR o 52 ICJ PR IR S R
PR35 4545 PCA s s Ar S By 3 > 2k
43, BRI 22 BTHRARRIA 93.19%, Jit USRS & ff R
TR I DN A el SO S N el DEE S S e S R
FE TR BIVE ST IR . ELAEEBR I RRS 2™ i
FIARAB PR | JEEAR I R4S i il PLS 42
BEIE TR 2 5 (EUC) 55 BBV E SRS R 1) —
B, I G R R E PR S R A TR T
S i b, AR SR B R s
i, RE—ERREE L L™ ik A EE R AR R

S 3k
(1] X% &8 T kv o Skt ML DL ARE S,
2021(9): 6-8. [ SUN S X. Summary of umami substances in food
industry [J]. Modern Food, 2021(9): 6-8. ]
[2] #kik, 3506, F3¥4H, 5 A THERAR FEL AN
BE IR a2 AP BRACH AR o T U0 R A 2 04T (1] A
F A5, 2021, 42(22):263-269. [ WEI G Q, LI Z Y, HUANG A
X, et al. Differential taste characteristics of rubing cheese made by
two acidification methods revealed by free amino acids, volatile
compounds and sensory evaluation[J]. Food Science, 2021, 42(22):
263-269. |
[3] BLA, 7RG, KB, 5. 78 DEEHB LR
HER>SNE ERRES I &S L8 Tk, 2021,
47(10):222-228. [ TANG S J, YING M Y, RYOSUKE M, et al.
Principal component analysis and cluster analysis of free amino
acids in market salad dressings[J]. Food and Fermentation Indus-
tries, 2021, 47(10): 222-228. ]
[4] 307K, Bldh, K35, . Q2 W e T2 P B BT IR . 35 B
R BB R AT T]. ARA S AL, 2016, 32(6): 200~
206. [ SUN CF, ZHOU N, ZHU L, et al. Changes in free fatty acid,
free amino acid, and nucleotide content during preparation of stewed
pork [J]. Modern Food Science and Technology, 2016, 32(6): 200—
206. ]
(5] A0k, Bk, 3 Z. b WAL e TaE A2 b R B RUA
B E AR AR [T]. & de A5, 2006,27(3): 100-103. [ SHI S, LU
Y L, XU X L. Research on changes of peptides and free-amino acids
during processing[J]. Food Science, 2006, 27(3): 100-103. ]
(6] M@, THR%, RE&L, F. AT S AATBREIITHE A
A 1 55 2 37 ek 2 AT 50 (1], 3 d Rk R & 4R, 2022, 56(2):
301-311. [LIUY X, YU J H, ZHAO G M, et al. Study on taste
characteristics differences between braised chicken and its broth
based on multivariate statistical analysis[J]. Journal of Henan Agri-
cultural University, 2022, 56(2): 301-311. ]
[7] RAINER W, HANSANS D B, WERNER G. Evaluation of
taste compounds of swiss cheese (Emmentaler)[J]. European Food
Research and Technology, 1996, 203(3): 230-235.
[8] 4etiF, BEF, i, F. Bt gk o 54 &5
B A kA 2 8k & Rk 0 ¥ m [J]. & s A5, 2020, 41(16):



544 5 TH)

XU, A TR A SRR S ST A AL SRR i ) S IRARAT 24T - 293 -

210-217. [RENTY, ZHAI Y Y, HUANG T J, et al. Analysis of
taste components of yeast extract and effect of composite seasoning
containing it on the flavor of silver carp[J]. Food Science, 2020,
41(16):210-217. ]
[9] 3%, T &, Friedman #2342 R4 5475 (QDA) ££ K,
ok B4 BB TR P 6 BLR [T). 4R 8F 5 e T, 2021, 21(4): 121-127.
[ CONG Y J, WANG L. Application of friedman test and quantita-
tive descriptive analysis (QDA) in sensory evaluation of flavored yog-
hurt[J]. Storage and Process, 2021, 21(4): 121-127. ]
[10] # &, ik, SCATH, 4. o 4] ASF B RS R ACHLE AT 52
(J1. #1 dy R Ak A5, 2020(8): 79-81, 87. [ YANG H, ZHANG F,
WEN X N, et al. Study on the change rule of brine quality for mari-
nated crayfish (Procambarus clarkii)[J]. Hunan Agricultural Sci-
ence, 2020(8): 79-81, 87. |
[11] LINHB, YU X Y, FANG J X, et al. Flavor compounds in
pixian broad-bean paste: Non-volatile organic acids and amino
acids [J]. Molecules (Basel, Switzerland), 2018, 23(6): 1299.
[12] dp2at, B8 F, L84, F. &% F 2P ALK
(J]. & & T 2A3, 2020, 41(21): 333-339. [ HUAN S Q, LIU D
Y, WANG X D, et al. Advances in research on umami substances in
food[J]. Science and Technology of Food Industry, 2020, 41(21):
333-339. ]
[13] Rz, F 80, KAH, F. FiLE 4550 P ok & & A
Fo RAEWER G R AA BT R R T LA F 53 K, 2021,
44(5): 1-6. [ SONG W Y, LI H M, ZHANG X M, et al. Compara-
tive study of free amino acids and insoluble-proteome amino acids in
bovine colostrum and mature milk[J]. Journal of Dairy Science and
Technology, 2021, 44(5): 1-6. ]
[14] Foush, SR, HEH#, F S ERARR ALK
R %o [T, IARAE SR FHL, 2022,38(3): 257-265. [ YUAN
X L, PENG X J, CHEN CY, et al. Effect of the time of high pres-
sure steam sterilization on the changes of flavor substance in cold-
eating rabbits[J]. Modern Food Science and Technology, 2022,
38(3):257-265. ]
[15] PRk, RERAY, KA, . @ FZ AL T RARED R
R [T]. Z57HH5,2021,41(4): 471-481. [ CHENJ J, ZHU
C S, ZHU W W, et al. Analysis of the metabolism of amino acids
during the withering of white tea[J]. Journal of Tea Science, 2021,
41(4):471-481. ]
[16] B4, k. R MH 2A 2okt R R[], & F Tkt
$,2013,34(5):363-367. [ GU Z, YANG Y. Research progress in
flavor components of edible fungus[J]. Science and Technology of
Food Industry, 2013, 34(5): 363-367. ]
(17 ] ), RIEAR, Fil, 5. B S AR b3 F Rk &AL
S ih A R F AT B B R AR ST, F Bk S, 2015,
40(7): 1-10. [LIUJ B, SONG H L, LI P, et al. Quantitative analy-
sis and comprehensive study of flavor-active compounds and appli-
cation properties of commercial yesat extract[J]. China Condiment,
2015,40(7): 1-10. ]
(18] XI55, ERM, A, F. RFRRA 50 353 KR 9 72

1A Zookob i [J]. W £ AF %, 2021, 35(8):1-8. [LIU B Q,
WANG X R, ZHAO W H, et al. Physicochemical and taste proper-
ties of nuodeng dry-cured hams from different pig breeds and of dif-
ferent ages[J]. Meat Science, 2021, 35(8): 1-8. ]

(197 3KTFA. JRF0LIT bk b 45 ARV ok 2L 5 B 2R K89 BF 5 (D).
b EiEEFE K, 2019. [ ZHANG N L. Research on the taste
characteristic components and flavor peptides of bred pufferfish[D].
Shanghai: Shanghai Ocean University, 2019. ]

[20] RAZA A, BEGUM N, SONG H L, et al. Optimization of
headspace solid-phase microextraction (HS-SPME) parameters for
the analysis of pyrazines in yeast extract via gas chromatography
mass spectrometry (GC-MS)[J]. Journal of Food Science, 2019,
84(8):2031-2041.

[21] #hARE, Gk, D%, 5. AT GC-IMS Ffe it &5 57
HRoP & R AR AR b Rk ey A UL B S A 2021,
42(22):270-275. [ XU Y X, BAI X T, FENG Y, et al. Changes of
flavor compounds in sea bass during steaming process as analyzed
by gas chromatography-ion mobility spectroscopy and chemomet-
rics[J]. Food Science, 2021, 42(22): 270-275. |

[22] YAMAGUCHI S, YOSHIKAWA T, IKEDA S. Measurt of
relative taste intensity of some l-alpha-amino-acids and 5’nucleotides
[J]. Joutnal of Food Science, 1971, 36(6): 846—849.

(23] #EE, ®dhd, REH F. B3mth T ZRRRE 2T
B e xt ) Fa Rok 89 % 0w [T, 46 b ROk R 3R, 2019,
38(5): 105-113. [ ZHAI'Y Y, HUANG J J, ZHANG HUI M, et al.
Analysis of main taste components of yeast extract and its effect on
flavor of surimi products[J]. Journal of Huazhong Agricultural Uni-
versity, 2019, 38(5): 105-113. ]

B e A B M (D] B BEEFE K, 2019. [RUAN
M J. Study on the differences in umami related taste compounds of
coilia ectenes in different onth and construction of sensory evalua-
tion model [D]. Shanghai: Shanghai Ocean University, 2019. ]
[25] Fat, Bamds, Mig, . 7 Fle Loy X 1k o K 3Rk Sk
B BACE AW %a [J]. & T A3, 2022, 43(15): 27-33.
[LU Q, XUE S I, YANG D, et al. Effects of different processing
methods on umami taste and antioxidant capability of water extracts
of Morchella esculentalJ]. Science and Technology of Food Indus-
try, 2022, 43(15): 27-33. ]
[26] MAUT L. The umami taste of edible and medicinal mush-
rooms[J]. International Journal of Medicinal Mushrooms, 2005,
7(1): 119-126.
[27] Arde, Bad, RABID, 5. B S P 8ok ey KR A5 &
[J]. & At5,2022,43(19):338-347. [YUZ,GEXT,ZJH, et
al. The producer and evaluation method of umami taste in food[J].
Food Science, 2022, 43(19): 338—347. ]
(28] @F 3, AL ME, BE, F. KEEGRBHEATNF %
[J]. & & #4, 2022, 43(3):25-32. [ TIAN X Y, ZHENG T F,
FENG T, et al. Study on bitter evaluation method of soybean pro-
tein hydrolysate [J]. Food Science, 2022, 43(3): 25-32. ]


https://doi.org/10.3390/molecules23061299
https://doi.org/10.1111/1750-3841.14694
https://doi.org/10.1111/j.1365-2621.1971.tb15541.x
https://doi.org/10.7506/spkx1002-6630-20210309-120
https://doi.org/10.7506/spkx1002-6630-20210309-120
https://doi.org/10.3390/molecules23061299
https://doi.org/10.1111/1750-3841.14694
https://doi.org/10.1111/j.1365-2621.1971.tb15541.x
https://doi.org/10.7506/spkx1002-6630-20210309-120
https://doi.org/10.7506/spkx1002-6630-20210309-120
https://doi.org/10.3390/molecules23061299
https://doi.org/10.1111/1750-3841.14694
https://doi.org/10.1111/j.1365-2621.1971.tb15541.x
https://doi.org/10.7506/spkx1002-6630-20210309-120
https://doi.org/10.7506/spkx1002-6630-20210309-120
https://doi.org/10.3390/molecules23061299
https://doi.org/10.1111/1750-3841.14694
https://doi.org/10.1111/j.1365-2621.1971.tb15541.x
https://doi.org/10.7506/spkx1002-6630-20210309-120
https://doi.org/10.7506/spkx1002-6630-20210309-120

	1 材料与方法
	1.1 材料与仪器
	1.2 实验方法
	1.2.1 游离氨基酸含量测定
	1.2.2 核苷酸的测定
	1.2.3 滋味强度值
	1.2.4 味精当量和定量感官分析　&nbsp;

	1.3 数据处理

	2 结果与分析
	2.1 游离氨基酸的组成与分析
	2.2 呈味特征与TAV值
	2.3 游离氨基酸组分间的相关性分析
	2.4 主成分分析
	2.5 味精当量和定量感官评价结果
	2.6 鲜味指标间的相关性分析

	3 结论
	参考文献

