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Abstract: Three components with the strongest umami flavor, namely E-4, F-8, and F-8a, were identified in oyster
sauce using fractional solvent extraction and column chromatography combined with comprehensive human sensory
evaluation. Using an Orbitrap Exploris 480 mass spectrometer coupled to an EASY-nanoLC 1200 system, 6,820 peptides
were identified through database searches and de novo sequencing. Among them, 24 were potential umami peptides. After
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validation, 12 umami peptides are confirmed, with nine being novel characteristic umami peptides specific to oyster sauce.
The sequences of the 12 umami peptides are as follows: SKGGV, TTGK, MTTTT, TTRQ, SGTT, LGTT, TTCCHL, ATSI,
IGTT, TTAL, GSTT, and TTPL. The binding interactions of the peptides with the homology model of TIR1/T1R3 primarily

involved ionic interactions, electrostatic interactions, hydrophobic interactions, and salt bridges. Key binding sites included
Argl08, Arg220, Asp219, Asp129, Glul48, Glu217, and Lys155. Additionally, the umami peptide SKGGV exhibited the
highest "-CDOCKER_ENERGY" value of 89.9746, indicating that SKGGV has the strongest umami-enhancing effect.

Furthermore, sensory evaluation revealed that the sourness and sweetness of each isolated component were positively

correlated with umami, whereas the aroma of cooked oysters, medicinal flavor, and caramel flavor were associated with the

umami taste. This study provides insights for subsequent research on the umami mechanism and establishes a theoretical

basis for the development and utilization of umami peptides in oyster sauce.

Key words: oyster sauce; umami peptide; mass spectrometric identification; sensory evaluation; molecular docking

TR R IREE, H A S & =25 H
SRS A 1) I, DR A ) 7 A ) 5 P o A 1 ke
m NI T AR o A VR AR — P DA 5 () 4 0 R B S
Jokk, 8 FK A U A T i) P AR L A i AR A XL
IR (4 e R A2 A T R e BB R R S R R R AN & Bk
ot 5L HE A 55 f 2 R AN RS (0 XUk, T A AT e
J7RERAM, AR R P ) AR a A A A AR R
Begg 8 S AN R 7= 5 R S HY 183 B A
KRR, BIEEHER. B3s. MRl LS,
TN o B R BE R 48 LAt i R AR,
RIVEA RR LT bR vk . R A (i
WRIEIR ) o A& SR ME I A7 2 i/ A0 BRI 22 L ) 45 I TR
I B — DL e e T o DA R R S5 — R 50 ) it [
I, T R B e A AR LB A S T O A SR T )
A RE R O L,

R A I I A Rk e R AR 2 — P, RE
PR DR A T TR 6 B W A I 5 B ok 52 A4 A LA FH T
PR FURERREY, R B R B
W 1 RN KU o Bk T 25 T DU Sk R 5 A0 5 g
fECR R, B R — Rk, DREE,
22 U5 F F P R S S IR o P I 50%. SR IR A2
— R EH UKW 4B E/NT 1500 u
RS, BB B SRR 8 R 3
fif ek 26 UL A ORI FU AR L AR, DR SR AE
100 2 P8 A 45 e H EERR TR, 5 00 b B ik R &
A B, Ju 2P R FH A8 U8 A Sephadex G15 %t fit it
PEEMT H AR XS R AR ERE e 3k 4T 0 &, d il E
PR A>T X B BRI G3 SRR B iy T
M PVRI P 20 B AR B HE B S0 R ) e UL PR o L 2k B
I Jfik NWDDMEK. KTGLSPDQF. KTDLNFENL.
ASLDGEFKG. ALASLDGEFKG. ALTSLDGEFKG
A1 RLGSSEVEQVQ ;s M4 &g, &1

Bt 0 15 R R €20 22 i 7 v DN i A 15 B 5 o i
N MSG 3 {5 (e ik fik 414> PMHs-P2. Jia 5" A
S X HR T A PR =P A R R R A B I ) R R
WasmAEH,  H ARG 0 A 5 TRk . X 2k BLIE
ST AR NS B i RUSR B DTk, A AR B E I Y
il & P AL B AR A

AW RFFHEFIREGE . E R ENT 2 5
R VLR ) 0 B B R (RP-HPLC) =7
VBRI R O AT A B A4, RS A RE
CEA VP 07 34 0o v Hp 5 R i A AR T 2 s T
5 R A 6 5 R o % 1 7 4 B A R R
TEYDIIE o AT FE 0 6 dt TR R it R i B AL 1) REL B A
i, WO DT TR TR 1) 2 B AL B e Ao

1 MR5REE

1.1 M5O

WATWET, PHPEEMREE @ MARAR : FEHE,
HEACAERR R R AR AW s &8, TTARER
WAEHRARA R ;s WA, Sl R AR A
AR MR, mAEiR, BEE kAR
BIRAF; N (s, #8[E Merck AF]; HEE
(figal), fEE SIMARK AF; HER (i),
g ERAEAEHCA R ] A LR EE.
ToK OBE, REEREMZRA 5 100~200 H 1E [
HENTER, & % L T) ; Phenomenex Strata-X
33 pum REWEAHZERR:, RN KRB R
AF] 4K, TONEEREMICEHERAR . Brf
RE A g, PR (i .

DF-101S £ $h A I I D Hi b 2%, ISl
THAES A IR TTAE A 7] 5 RE212 H 25 e % 28 AL
JIMEHR R AL S A IR A | s FD-1PF A% R 1%

95



MK ESBHL

Modern Food Science and Technology

2025, Vol.41, No.2

Bl, EEZFEECRHEA MR AR ; STI6R &L,
K EFRER CRHE AR AR XPE205 LT RF, Hgks
e Z B A PR AR s LC-20A i, HALE
HE/N ] 3 Nano LC-Q-Orbitrap-MS/MS, 36 [ FEER K
BHEARA A

1.2 L3 77 i%

12.1 R&g#&TATH (COSP)

BUE EIR 4G eV R T -80 'C & -75 CHI%AF
NI 24 h, FEIREN40 CTHE 50 C. HAEHE
N =97 kPa & -95 kPa B f1 & 5% 44 T 4 W 4 e
TERE SR AR T8 72 h JE WP S R K, 3 60 H §i 5
RIS THEV TRy (COSP),

122 BEH 5 BRER

%% Chang 25" {5 1 R0 02 . 43345 )
fi g (PE), MR 4BE (EA), L (E). 80%
2 (V/V) (80E). 50% Z.FE (V/V) (50E). 20%
LEE (V/V) (20E) FIK (W) 432 $2HL. # COSP
2 1:10 BHELE Gm/V) IINWERIG, T 37 CKIBEH
# 30 min FRIVEFIRAA 73, 15 BB SEY) . KRS
YITE 4 °C4 000 r/min 254 &0 20 min, B35
BRI 3 W6 I EIER, B EIE & Ry
PIFEEUH . K S WA TE (25+3) C R ARHIK
4510 h JG R E AR A . B Z A E T -80 CIK
WL, HTEETF RIS T, JERR N
E-1. E2. E-3. E4. E-5. E-6. E-7. VMefBRIREE frfd:
M T TS Eait. BAmBEuE 1 fos.

Concentrated Oyster Sauce Powder (COSP)

Solvent extractions
|
¥ v ¥ ] ¥ ¥ ¥
PE EA E 80 E S0E 20E w
(B-1) (E-2) (E-3) (E-4) (E-5) (E-6) (E-7)

Silica gel column chromatography separation

|
I A

EA E T70E S0E 20 w
F-1F-2F-3 F-4F-4F-6 F—7?F-9 F-10 F-11 F-12F-13 F-14 F-15 F-16 F-17 F-18 F-19 F-20 F-21 F-22 F-23 F-24

RP-HPLC purification

F-*Sc F-zd F-Y;e F-*Sf '
[ 1 COSP HEfIRAkH &3 B ALt 12 B

Fig.1 Technical flowchart of the isolation and purification

process of umami peptides in COSP
123 ERBEBAEEN 2B
W 100~200 H IE 7 4 JZ B i B oy Ok,
PR R B A Ja B RE IR T A ke, A
PP AL L T8 o K, BN B3 JE A AT P AT 2

96

FE (80 mmx1 000 mm ; 3 000 mL). A lilkiEIT
JEAE, frERRE ST B

ey By AEEBAKER, SEE~ER
MR -GS, JFT 60 Co&AMF T el 28 RN 1EHK
Ko f£25 CHEREFAT, Rzt K52
RHEENTHE LTSk, DA, R4
fis. oK LEE 90% LBE (V/V). 70% LEE (V/V),
50% LIE (V)N 20% ZEE (VYD) FBAEAK B,
WG = AHEARFR,  BeliE A 16~18 mL/min,
JEEUEE 72 L BENh . 3R 24 AN IR IR %N B-1,
F-2. F-3. F-4. F-5. F-6. F-7. F-8. F-9. F-10. F-11.
F-12. F-13. F-14. F-15. F-16. F-17. F-18. F-19,
F-20. F-21. F-22. F-23. F-24. W&, K45, &T
FAWIy ] AT IERE VP, i R R B A
H oy T Ja s4kif .

1.2.4 RP-HPLCH B 44t

W IEE SR AT JZ M 73 25 45 21 () 5 R A (2 70 i i
T 50% 4/ (V) i, BCE K S0 mg/mL FIVE
28 0.22 pum ALIEEL JE S, ERIE N RP-HPLC #
GUIMTAL IS A5y, RSBIRIRYE)E, A7
T 20 CUKFRH & ARV S A H 533 T I B D
Yrortir, e A o A a2 70 R AT S5 A0 255

B4 HA YMC C18 (4.6 mmx250 mm,
S5um) ik, KR 25 °C . WBHHE A - 4K,
WA B HEE. BERAEF N : 0~5 min: 5% B,
5~30min : 5%-95% B ; 30~35min : 95% B ; 35~40 min :
5% B, &A1 mL/min. &l KA 254 nm, #E
FEE A 20 pL.,

1.2.5 RP-HPLCL5#9 %7

% F EASY-nanoL.C 1200-Orbitrap Exploris 480 Jiii i
PCHAT B T RN EE R S e . 35 BRE T uL AESL (O0HT
F: SEEFEZR K Acclaim PepMap C18, 75 um>x25 cm), LA
60 min FIBH 20 B RE A, AL RS HILE 350 nL/min,
FEIR Y 40 'C, HMIZ K 2 kV, BEEIM 2.2% 1) B
AHECLG, 7E 51 min DLAEZEPEREE T2 50%, 3.5 min
WIHEE] 90%, 4EHF 5.5 min.,

JoT V5 ASLE A MO R RN is AT, HBNE
MS Fl MS/MS R [a ) 4. ik S H i B W T
(1) MS: VLR (m/z) : 200~1 500 ; 5r PR -
60 000 ; Normalized AGC target : 300% ; ¥ AKJEAN
I 8] : 25 ms ; (2) HCD~MS/MS : 73 #£% : 15000 ;
Normalized AGC target : 50% ; e AIFE AR [A]: 22 ms ;
il Re . 30% 5 BHAHEBRITE] : 30 s. ERIRTTIG A



MK ERBHL

Modern Food Science and Technology

2025, Vol.41, No.2

% 1L PEAKS Studio version 10.6 (Bioinformatics
Solutions Inc., Waterloo, Canada) 43 #1. %4 FE N
uniprot-Crassostrea_gigas (version 2023, 30272 entries)
A, WHE none. MESH . WhHETHRER
VFiRZ . 0.02 Da, BEE-FIEAVFIRAE: 1x107,
Al 4% 4 1fii : Oxidation (M) 15.99, Deamidation (NQ)
0.98. A K{ENE/DE 1 unique peptide ; kB
B A 101 gP=15,
12,6 #oRE RN

HR A ot 1% 25 L, O et R TR AE B R R 1
ek ik, A AT AU E 52 56 R AE 2R BUHE T
£ Umami_YYDS Chttp://tastepeptides-meta.com/
Umami_YYDS) il il %F 2 Ik i3k 47 %) 25 Tl 4
MR BE I O Gk 2R T = A bR E: (1D —101 gP> 15,
ALC=90%, H 7 F8E<1500u;: (2) H 4 MW %
5 7% Umami YYDS C#E # B & T 89%) i i,
Probability KT 0.9 5 (3) [FIRFH & L EFTAS & 2ERD
RV AE R .

127 8ok Ik b sk ARG T4
12.7.1  [AJE R

N T BAT T E R R 24K TIR1/TIR3 ) =4E4S
¥y, A N 7 e A b ) [ R R A
fif Wk 52 &, TIR1 (ID : Q7RTX1) Al TIR3 (ID:
Q7RTX0) % £ #& /7 %1] A\ UniProt Chttps://www.
uniprotorg/) T & KB, AR Y 23 E R A4 taste-
mGluR4 (1IEWK) = 4k 25 ¥ )\ PDB ¥ 3ifi Chttps:/
www.resb.org/) 3k HL. Bl BL TIR1 (ID : Q7RTX1) /
TIR3 (ID: Q7RTX0) FlAX i B 4% 24 2 52 14 taste-
mGIluR1 (IEWK) 1% #8, 7E Swiss-Model % ik
(https://swissmodel.expasy.org/) L iHEAT [FJF ML, 2
Discovery Studio ™ 2017 X £ (15 & % 4t BIOVIA,
FED AT AT BN EER SR 0 =4 g5 b . idh
B IRARS B EF . A FIH CHARMm /)
W S AR AT R B /MU AL 3
1272 /Ny rRCikHES

@ 1 Discovery Studio™ 2017 4 #4) 4 % Ik 4>
T =4edhity, FEERBEN ST WA, FAH
CHARMm 73374} 2 KB4 714 T e S fe /MU AL B
1.2.7.3 4y FhH:

%% Zhao M ik, JEHE B . W
i Wk 52 A4 45 A o RIS 1 2 1, 38 i Discovery
Studio™ 2017 B A E R EE A 5 . W& Bl
FIALKR : x=48.606 5, y=32.606 1, z=25.882 3,

SR ER LAY B 413 A, e ERO
FERANEAZE, DA R ik S 52 4 2 8] 1)
A1 H. 1 Fl. Discovery Studio™ 2017 [{] CDOCKER
TR T P p e vt 42, ml LA 22 ik
5 TIRUTIR3 Wk 324456 1 fe /1. “-CDOCKER _
ENERGY” ¢ % #E iy t PF £l i Wk Ik 5 TIR1/T1R3
fif R 52 AR 45 A R, Rk, BL“-CDOCKER
ENERGY” JH8Fn 0 SR K EAT T g A . d@
oy HR R RE . AH ELAE F TR AL Rk B % fif
R IR 5 RS2 AR R 25 B AR 2
128 BN
1.2.8.1 EEVH/NHERI

E B2 2% Cheng 25" 5 2945 DV ek sl .
LI 10 48 (4 A5 R 6 &L, FikA
20~28 %), FrA/NHRCR AR AN JoR
A5 fE AT , LR E VRN T A — € &S, I
HE [F 2 5 AR SR B I A

S LL 0.55% NaCl (m/V). 1.00% FERE (m/V).
0.35% WAE (m/V). 0.08% Frigle (m/V) F10.08%
Fre g R (m/V) BIKEBAENRR . Bk, BFIR
PR VAR AN T R PRI B A s 4 3o 4 T ] s b fE T Ay 22
R BRYIANEI vk (ISO-8586-1, 2012) #EAT.
X — 58 R BE (P MR . VR 4 MV A COSP W W AT
R B E IR RS, BT LA Rk (98
B &k (0.1 wt.% WAEREKIE D F iRk
Gt RN GRIAERD . AR SLeE
(25+1) CHINEGIRE AT,
1.2.8.2  IRUFMETT JIi ) 0 e S BV 2 B VAN

¥4 COSP A B I 77 43 G042 U 53 93 5 T e 4l 7K
o, AR FEIRE N 5 mg/mL FVEREET B TR
AN A AE TR BTN, AR R AR vHE A 5T R X S e
FEf (2 mL) FIBRIE AT VF 40 FIA A .

=7 A e a1 PO N AN - A 341
SR PEVE A8 0~10 47, HI 0 & 10 43, WRIEIZ DY
B, 0 73RN TCUERTREE, S 4r RN BEVR T B A,
10 73 TR PR oR A 58 . PEFRAEINZR 1| R, 1
REVPN RS, AR BENLE = A8 gm, D
AT BN R D 22, RN RE 2 R
SGERON 3 IREE SIS IME . FE R N T
(AL, IR a3l flE T E SR IR &,
R 0 1 . A I R HITE (10£+2) s P
SRyt G Jp7 57 RIS BN, AR AN AN [FIRE 2 ]
R /INH R 3 F AR KR B IR

97



MR ESERBHY Modern Food Science and Technology 2025, Vol.41, No.2
x1 BREIFMNIRE
Table 1 Criteria for sensory evaluation
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Table 3 Separation yields of silica gel column

chromatography fractions

AL EAT LS B R 452 % (m/V)
F-1 0.54 +0.04
F-2 0.35+0.05
F-3 1.90 +0.07
F-4 0.48 +0.05
F-5 0.58 +0.04
F-6 0.65 +0.04
F-7 0.51+0.03
F-8 25.15+0.58
F-9 5.11+0.23
F-10 7.32+0.63
F-11 17.25 +0.54
F-12 6.25+0.29
F-13 1.78 £0.11
F-14 2.08 +0.07
F-15 4.90+0.16
F-16 0.61%0.10
F-17 1.62+0.20
F-18 1.28+0.19
F-19 0.89 +0.04
F-20 3.04+0.21
F-21 0.56 +0.03
F-22 1.50+0.17
F-23 5.73+0.58
F-24 3.20+0.05

i
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Fig.4 Sensory radar chart of fractions separated by silica

gel column chromatography
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Fig.5 Sensory radar chart of fractions separated by silica
gel column chromatography
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Table 4 Descriptive sensory evaluation of samples separated

by column chromatography

gy FbiE MR IR

F-2 TETFK, BAE, #HrE—

pg ERE, EETK, R EAA DI AR,
RIETE

F-7 BRAZR, METRIE

F-8 B4 EA AR b ok, SARK S

F-9 NU A B, IRk A BRI 2

F-10  ARBHBEHR, EAER, A ZAfEMHk

F-11 ARIKIRAL, MEREAR, BBER

F-12 SRR, KA BAR, R

F-13 B 84 R4 ST R A AR

F-14 W, MR, EMk

F-15 Bk iRk, AAREER

F-17 AR SR B

F-20 HooWrai FikinFRE

pay  UEEMHREEM, AR, AR
F4ik 0 ok

WHEL, &5 F-2. F-5. F-8. F-11. F-14.
F-17. F-20. F-23 3t 8 N /b7 BB VE . Bk
R IR IR VI G R 5 AR 4 B,
F-2 f1 F-5 A ¥ 1K, HAWHERRE, %
EAEIE, A RBEBEERA 5. XA R 2
AR A 2 J5 e DA A 10 s PN 1) 350 0 Y ok 32 A4 R a1
TS 3 AR AN 2, F-8. F-11 M1 F-17 A % 72
5 5 i — 28, BEURTS 73 43 N 5.93.3.63 1 2.73 71,
X =R S (R B S EL R R K, S R AT
TR —8, AT AR 4y, dkEE
X} F-7~F-15 3£ 9 AN o0 AT B VRN, B4 3
WiE s Fros, F-7 415 R0k AR N 32, F-11.

100

F-12 Fl F-13 205 Ik LRV Sy 32, SRR3R 2 .
F-13 f1 F-14 3% H B B 1%, X5 E-4 H 5
RFAEAH W&, 0 HH 2 ARk 14 5 S H 7E 90%
LW (V/V) FT70% LB (V) Bl ), etk
FHRTECR . CF-15 A3 F 4R, Sk o B 14047 B AR,
H 2 F-20 1 F-23 Ao A T K, H
IR, A HME AR 0k, S H F-15 2 F-24
Moy A B AR ek 4 7y . %5 1, F-8 5 COSP
(UG RS B8 B AH ALY, FF DABE R O BP0k, EAR
A 2ok, (B H IR GE T B BN 5.93, &R
H B i R B 77, DRI DL F-8 419y 3R 4T S 4
RP-HPLC 43 5461k

2.3 RP-HPLC#ift 5 & & iFH

WCEERE S JE T 20 8 I ek B R 27 1) F-8 2H 433k
17 RP-HPLC 4 & 4lift.. Wil 6 Fizn, fE 4~18 min R
RN, F-8 4Hr 7 B e 4L45 2] 7 6 ANE 254 nm
WA W IR 5y, ik a4 9 F-8a. F-8b.
F-8c. F-8d. F-8e. F-8f, HHN [ H U] 4: 4.588.
4776+ 6.369. 10.777. 15.612. 18.041 min /A
o mit P S i e s FE A 4y, DR
TH I R P S e LA R 5 ) B 1 . F-8a 4H 4 1
HR R ) 5 A, 7% B L B A R v T R AR 55 R
KR B R, FILER 2 S ok
SRESA R, —REREIEER, W0 Val. Tle. Leu.
Met. Phe NBLK I IERE, 2 BH B IR 2 LR,
 Glu. Asp. Gly. Lys. Ser. Thr Ay 3% 7K 14 & %t
R, X ULEAAEAL ) 6 N TR R RE A S A SR K
(EH e JE RS . R B F-8a 0 ] AE R S L BER A
FEIR . FHRE R AR R TR 2 2 K.
F-8a
800 |
700 |
600
500 |

400 -
300  [F-8b F8e
200 - F-8¢
100 | F-8d

0 I _A

_100 C 1 1 1 1 1 1 1

0 5 10 15 20 25 30 35

mAU

t / min
[# 6 F-8 #) RP-HPLC it [E
Fig.6 RP-HPLC Chromatogram of F-8

RYEE 5 45 B Wor, AP 515 3 i [ A4 RE
tH, F-8a. F-8b WAL/ AA AR, 1M F-8c. F-8d.
F-8e. F-8f VUMl 7p 2iktrta. W 7 fion, F-8a.



MK ERBHL

Modern Food Science and Technology

2025, Vol.41, No.2

F-8b. F-8e Al F-8f VUM 2H 7 fef w5k 88 1L 5 77,
Ui F-8 2 or iR 7 &, FIRUEW] 1 F-8 4H
Iy WIEERRAL A . F-8a BERR S E i i, BERRAR 0 H
6.32, 1357 B AR N F-8c 445, k1593 2.30 43
6 PH 73 3 K B I ET IR RFAE . F-8a 2H 73 TR W i
FL 1B SOk b o 3 ik POV R Rk BT s ORI IR
AL, 1R JE A e S MRV 4 0 B, M SR AT A
R EERIK . 5 FE ) F-8a 2H 40 e ik 0 B S 4
AT SH 0T b 20 7 336 AT 5 14 20 BT R 45 4 S5 o

/ | —a—F-8 a

/| —e—F-8b
——F-8 ¢
——F-8d
——F-8¢
——F-8f

7 RP-HPLC A% # Pk % BF
Fig.7 Sensory radar chart of fractions separated
by RP-HPLC
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Table 5 The descriptive sensory evaluation of
liquid-phase-purified samples
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P33 6 817 26K B, X} ALC=90% (1) % kAT i i ,
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THE<1500 Da; (2) MWW E L Umami_YYDS
(HEFAFE =T 89%) Titill, probability KT 0.9 5(3)
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Table 6 Predicted results of Umani_YYDS

5 E Probability
1 ATSI 1.000 0
2 GSTT 1.000 0
3 HHQQ 0.998 6
4 HIGPCADP 0.976 4
5 IGTT 1.000 0
6 LGTT 0.999 9
7 LPPVEYDSLR 1.000 0
8 LPRKV 0.999 6
9 LYKKKGK 0.962 9
10 MTTT 1.000 0
11 QPQAGPFPTT 1.000 0
12 RMRE 0.999 6
13 SGTT 1.000 0
14 SKGGV 0.978 8
15 SSSKV 0.991 7
16 TTAL 1.000 0
17 TTCCHL 0.999 3
18 TTGK 1.000 0
19 TTPL 1.000 0
20 TTRQ 1.000 0
21 WCGPCQ 0.998 0
22 YKSTS 1.000 0
23 YLKN 0.9579
24 YLQQ 1.000 0
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Fig.8 Secondary mass spectra of umami peptides
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Table 7 Umami peptides identified in F-8a

R5 % Bk Probability -CDOCKER_ENERGY/(kcal/mol) -CDCKER_INTERACTION_ENERGY/(kcal/mol)
1 ATSI 1.000 0 69.857 7 53.829 6
2 GSTT 1.000 0 60.968 3 51.140 4
3 IGTT 1.000 0 66.294 9 53.694 6
4 LGTT 0.999 9 73.558 1 57.068 4
5 MTTT 1.000 0 78.992 53.968 5
6 SGTT 1.000 0 77.697 4 50.806
7 SKGGV 0.978 8 89.974 6 69.3179
8 TTAL 1.000 0 65.914 62.305 8
9 TTCCHL 0.999 3 72.262 2 70.085 6
10 TTGK 1.000 0 80.337 8 72.2519
11 TTPL 1.000 0 46.412 6 51.4587
12 TTRQ 1.000 0 78.709 6 9
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Fig.10 Molecular docking results of fresh flavor peptides with T1IR1/T1R3 homology model
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