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SJytaikal, gL T AR IR A R A F.
1.2 F5E%

FEANES 51 A A e, 18 E KA SE A
H1850R 7oy 3 2500 AL , 1 i AN S 0 =8 () A I &
A RS F) 5 L-8800 24 B2 F 8l 0 Hrd, H A H 57
43 F) s Waters-e2695 =5 R (353 , 52 [ Waters
/5 F) 3 ASTREE ML 7 , %[5 Alpha MOS 24 #] ;
6890-5975B “UAH 013 - Jit 1 H FH A, 35 [ Agilent
JEi A v
1.3 XWAHE
1.3, 1 HISVERRBH Y

U 7 A ) SR B, BY B/ R T em Y
He #RPR R 1:4 (g/mL) JIn AR 27K, I A
Wk B Chn g 5 000 Ulg) , B FER AT, 78
40 ‘C NG 3.5 ho FEMELSHE , 90 “C/KI KT
15 min, ¥ # 2 =l J5 0 (10 000 1/min, 4 C,
10 min) , L5 -40 CHEZE R IR T8, % T JE
BT -40 CIRAE
1.3.2  JERLAE N =W il %

HL0.50 g i S Jt A 0 TR A8 vh L m A
0.30 g D-1Z 4 .0.05 g L->F Bt & R F1 10 mL %1%
7K ,2 mol/L NaOH 35 ¥] &5 pH 2 7.0 J5 % £, T
T ER 80 “CIR N 2 h, SR 45 G ST BRI UK I 2=
FIRG &, 4 A MR 4L, RESIN D- B L-

AR R As O IR A 4% BC 4.
1.3.3 ARG i A o A R AR R B 0 o

S YU S ) IR EIE 2. 294 nm 4b
W B T 7R MRPs H IR 437 o o A o P (DA
W5 MRPs #i B 250 1%, LAZK A2 LE, 294 nm Abi &
HWGRE

420 nm bW B AT 3R 7R S P48 N e S B
BT AR AR AW & i, R SE RIS RN A
ASFREE L O MRPs B 10 4%, LIK M2 1,420 nm
I R
1.3.4 SRR

Z:% WANG S5 I kIR E . HL0.5 mL
MRPs 5 15 mL 5% TCA % W&, 7 5 min J5
4 CHHHE 2 h,6 700xg 50> 10 min, B S mL | ¥
T, H NaOH ¥ ¥ (6 mol/L ll 1 mol/L) i pH =
2.0, 4 2 10 mL, ZKAARE (FLAE K 0.22 pm) 2 3
J& R FHE R A 3 AT G T AT
1.3.5 RREAmR®

HRAE ZHANG 5 7L - W ik 3l # MRPs
(0.5 mL)5 5 mL 10% PCA R4 ,4 “CH & 30 min,
6 700 xg #5.0> 10 min, B | 3% ¥ I F KOH %
(6 mol/L. F1 1 mol/L) & pH % 5.8, 6 700xg & L
10 min, B35 W2 245 2 10 mL, KA (FLAR N
0.22 pm)idiEJ5 , K HPLC 470041, 317,

®1 EREHEBRSIRECEGERHER

Tab.1 HPLC gradient elution program for nucleotide analysis

VBT ] Elution time/min 0 8.00 8.01 10.00 10.01 15.00 23.01 26.00 26.01 30
Al% 0 0 3 6 6 30 30 0 0
B/% 100 100 97 94 94 70 70 100 100
{1 : A.KH,PO, Il K,HPO,(25 mmol/L,pH 5.8) ; B: H1#(CH,0H) .,
1.3.6 HTH SRE7/I5ie

K FH LIANG S50 38 04 J7 i 0 8 L 77
BIRE SRR 545, 10 000Xg 5.0 10 min, U5 mL |
T, H Al K B 2 80 mL, [ ASTREE M5t 8 ¢
ST T HL 5 40T
1.3.7 RN 93T

% 2% ZHANG 5B 7 IEFEAE B k. ¥
2.5 mL MRPs f12.5 mL {4 Fl NaCl %5 # T 30 mL
B T2, A 10 pL(0.01 mg/mL) 2,4,
6- = H % nfk BE (TMP) , 50/30 wm DVB/CAR/
PDMS 60 ‘C/K A HL 40 min , FEEE R 12 min.

8 VE 53 B < 45 & PR ) B AR &F NIST 17.0 #l
Wiley MS J5t i 2 i 2 |, i 356 1F S DG B2 KT 800
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SE AT« DL R B TMP 28 5 A VR 5 R
0.01 g/LAE PR, B2 HL10 wl 315 B it [R] i AT
25 T R T A AR R B E A HE R 7R 1,00, T RE
RGP

C,=(A,x0.1)/(A, x0.125) (1)
K. C R RV G Y « 1 B ng/e A, WAE RV
A1) x I TRIAR 3 AR TMP I TR AR ;0.1 4 TMP
AR, g 0.125  THAS i MRPs B S, g0

O KR AL B W« SR FH AR E B A (Odor
activity value, OAV) 7,2 OAV=1 B A iz
JB A S KR AR A, S A AR IR ke S
TEM . 0.1 <OAV<1 Jhyd B AU 43, SRR il ek
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PR B B E
0. =C./0, (2)

K0, WEERYEAG Y x 9 SRTE A C R
FERNVEALS ) « B9 &5 nglg; O, NAERVEILE )
x FEIK FR A RGE RE , pg/ke o
1.4 HFELKEESF

RS T 3K, BR3P AT, AR s
fdi FF IBM SPSS Statistics 19 #E4T 28K 27 22 53047
P<0.05 £ 25 B2, H Origin 2018, https://

www. chiplot. online/Fl https://www. metaboanalyst.

callEE,
2 HER550

2.1 EHFREFERFEEMETEENNE

294 nm F1 420 nm 4 (14 W 56 BE AT 43 51 R R
A S R E) 7 TR R A AR R . an &
17, 5 BC LA I, MR J& 294 nm 4k W 5 i 184
5, 196 BH 7 S P AR R N R L T T R T A
[ XU A4 3 2 36 1l i N 5 1 R Y 4 AR
SRR SR T M B ez R, HoAn,
KB 2 Wi o BT T I R 8 8 P A R 1 X
MR SRR . AR, BRI R N )
420 nm 20 W ' BE REAI , 156 BH 36 o7 71 f o o 45 3
2V R i e 0 i 722 o B2 AR, X 5 M DG AT 9T 46
TN I T R RIS L2 =R 5
5 Amadori 1b& W) & A= A0 B AE FH 2E w7 40 6 K
AL B A R A R R Y R AR
J A T /) A YR T 4 R R

0-61  a204
Il A420
a a
go0.5
8
N}
=
@
Nel
‘& 0. 4:5
b a
|
=Ho0.1} H
0 ’ LY
ZEEXHRA EhiflE Rz M
Blank contrast Millard reaction
groupe groupe

E1 RS EPRERREY K H MRPs
RAFEEKRDEEMBEEE
Fig.1 Browning intensity of Stichopus japonisus
gonads hydrolysates and MRPs

2.2 RS
2.2.1 PFEAER

E B TR (Free amino acid, FAA) 25
R NIRRT, AR S 8 ok
it ) LR B DIRE G SRR S I I 5
FIEMR SRR 2, 5 BCAHAL, SERE W
J& B FAA 8 R 3E R (P<0.05) , 2k 315.44 mg/
100 mL, X 5 LIAE P BFE —20, iX T GBS th 1264
RN AR Z B RR AR A Y Strecker PR EL
FAAZSAE D Hrp SR FAA (Asp, Glu) & i 2
BN (P<0.05) , 6 1 HIZTEIRFHH Y MRPs 1%
PRUEIR 33X FT RE S H T S o7 7 s iy o A v o ) e
fiff, JUH I A A E R 5K 2 R 1Y B IR Y
il IR FAA (5 U 27.67% 08/ 2 24.68%,
AIEAAEAE 22 5 (P>0.05) , X Al RE 5 1 2
PR B ) P IR A 201 A G, PRI, SR
IO (Y IR S B A 75.1~204.2 u, L 1~5 ku ik [E
o35 ORI IR B B e 0 O, B AT AT R 56
LA 2 A 0] e A A2 IR S I ) 32 2 BTk, HOE
TP SRR SN ) PT LA S50 v R
2.2.2 BRI

TEADIEN AT RS — 2K B Rk AR
HIIRER) /N TG W L i 5 R B
Ko FIHT HPLC 0 52 50 24 Jit 1 % 49) b G MR Ps
OB — B B2 % 17 (Guanosine monophosphate,
GMP) . JJLFF iR (Inosine monophosphate, IMP) , —
W2 % 1 (Adenosine monophosphate, AMP) |
P2 iR (Adenosine diphosphate, ADP) | = W[z it
1 (Adenosine triphosphate, ATP) | ¥X #% I§ 1%
(Hypoxanthine , Hx) 1Y% o5 M2 08 4% 1 (Inosine,
HxR) & (B12) . ATPFEAE YR N A 7 A 1
GMP [IMP F1 AMP X 7K 7 iy i A B 2 ok,
HAMP AT DU 5 R 3 500 R R AR R o ph P 2
AR, S A8 B RS e AR R
AMP, A Hi IMP FTGMP, - AMP J2& 5l 2 i il i
Yy i B R RZATIR . W DRk
B, ATP A P Fh 43 it i 42 : ATP-ADP-AMP-IMP-
HxR-Hx 1 I 1 (Adenosine, AdR) & 4% , B} ATP-
ADP-AMP-AdR-Ad-HxR-Hx""', 3 1hi ] , o] 24 i
HhATP AR A T RE LS 0 £ SRR RO
AMP & 5 B, a] BEJE e T2 E AMP 73 fiff , 38 i
AMP & i 5 3 FRAIL(P<0.05) , HE T 7T A 5 KUk AL
BYIIIHE A
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Tab.2 Types and contents of free amino acids in stichopus japonisus gonads hydrolysates and MRPs

mg/100 mL, n=3

Bl RAFER 25 [ % R FERLAE I 1
Category Amino acids Blank control group Millard reaction group
N KA H iR Aspartic acid 1.08 +0.04" 3.12 £ 0.09*
ﬁfﬂf iﬁ?ﬁo acide AR Glutamate 374 +0.11° 14.96 + 0.53*
At 4.82+0.14" 18.08 + 0.62*
FZ R Threonine 2.65 +0.06" 12.03 + 0.40°
225 % Serine 1.42 +0.04" 2.42 +0.05*
ST ‘H & Glycine 1.44 +0.04" 8.73 +0.18"
Sweel amino acids 2R Alanine 2.09 +0.10" 12.95 + 0.35°
T &% Methionine 1.63 +0.85" 5.93 +0.21°
Jifi %482 Proline 0.96 + 0.02° 0"
it 10.19 £0.62" 42,07 £1.17°
AR Valine 221+ 0.39" 12.09+ 0.41°
S IEE M 1soleucine 2.59 +1.87" 10.19 = 0.38°
552K Leucine 4.40 + 1.96" 17.80 + 0.68°
Wy R AR R i 22 Tyrosine 3.97 +2.24" 11.72 £ 0.52¢
Bitter amino acids 5% Phenylalanine 4.82+3.18" 16.10 + 0.81°
1A Histidine 2.16 = 0.05" 4.59 +0.22°
KR Arginine 2.95 +0.07" 5.36 + 0.25°
Hit 23.09 +9.56" 77.85 +3.27°
pER{iE=g 8 LR Z(R Cysteine 0.16 + 0.04" 21.21 + 1.00°
Other amino acids R Lysine 532+4.01" 18.23 + 0.84°
B FEER Total FAA 81.69 +24.13" 315.44 + 11.95"
fif R 2 3 R/ B L2 Umami FAA/Total FAA 6.24%" 5.73%"
EHR R/ 5 2 LR Sweet FAA/Total FAA 13.00%" 13.34%"
TR LR/ B LR Bitter FAA/Total FAA 27.67%" 24.68%"

T RN T B 2R7m TR 3 22 57 (P<0.05)

Notes: Different letters in the same line of the table indicate significant difference (P<0.05).

140 13 29 .y %fIE#4L Blank control group
B SR fERMH Millard reaction group
120} =D

100

60
% b

40 - a a
il
o U . . . .

ADP AP ATP Hx HxR
P AN ) 7 B B 3 P22 5 (P<0. 05)
Different letters of histogram indicate significant difference (P<
0.05).

E2 RSHIREEALEMRPsZERSE

Fig. 2 Flavor nucleotides of Stichopus japonisus
gonads hydrolysates and MRPs

48 Content/ (mg/100g)

2.2.3 WTH
- H R — i AR R R g, e T
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BRI . R 3 kg o) 2 e e il A o S
MRPs 8% W 32 1585353 B 1, 56 a7 48 5 0y 11T i 7 b
W25 SR, BE R BIAR A I X A VE A . EAL,
FHL 7 A2 SR T T 5 e O Tt 4 Y B JHE MR Ps 32 1
(14 Wi 7 5 J3E T T 4 9T 7 o S5 SR R B, TR AR Y
B R RO R TR IR SRR IR .
Ak, BC AL I MR 41 #570R TC i & M 22 57, X T g S5
SRR B Ny PR RS R A, B
PRV, B BRI (P<0.05) , iX B, il 2
P I e 0 0 R A A B T 2 2 R it e
5 AMP &84 K, T AMP R EMER 2% (6 5 I
5 R R SRR N AMP 5
A RSB R R . 3 A LIANG %8BI 5%
48 Al 3R BT S £ PR Tl A VAL i IR o A s ] ) S
T A , 2 T 000 i R R A1 5 9% 4 g o 3
REEA .
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o FEEXHE4Y Blank control group
47 o R MR Millard reaction group

PC2: 0.22%
(=)

> DR oD 0 N 0D DD
PC1: 99. 68%
B3 S EPREGHE R & E MRPs #KE R 5517
Fig.3 Principal component analysis by electronic
tongues of Stichopus japonisus gonads

2.3 HEEMMS

S8 N S —Fh Y KUK R LB
TERUR N o K GC-TOFMS Xof 5| 2 it it ey %
SR S N 7= W A T4 R M TS o0 BT, ST i
Je FE R AR o () B B i ROR IR SR TS B
DL 3, K0 s 9 K2k, 3 77 FEE M I, Hodh
ZE 16 Fh, B2 O Ff  BESS 7R K217 A, D529
T BRI 3Fh, & N & S A kIR 25 45 HAth
FEG W 16 Fh o X 77 BhiE 2 P o ek R UK 4R
Ak A T WSS [ 45 PR o 2 1) 22 5 (&
5). MWERY EF MR A2 XK g, Y
AR R . AN 6 FT i, SERLAE R N i fe A N
i 36 FPOCHE KUK AL G (0AV=1) , Horp BC 4 19
Pl MR ZH 28 Ffr o XoJ 36 Ff SC 8 KUK AL A5 41 5 PCA
O30T, A UL 7, 55— FE A DUk R R ik 98.9%,
55 T AU TR R 0.9% , 1t BH IR 2 1 R A 4 95

hydrolysates and MRPs N ISR e
PP T I R R AL B 22 5 2
20 r
a a a
a a
g 10f b
E
o,
& 2 ab
E:E 8 b a a p
€ 3
~
® 3
8 z
b
[ #BEXtHE4 Blank control group
I SR M AH Millard reaction group
e“é &cﬁ X&cﬁ &\cﬁ ’@ﬂ) &?’/‘V y&q’%% Q@‘y .&\Q’Gﬁ
R N X i I3 * ) <
& & & & &
A SN ¥

P A )RR R 3 22 52 (P<0. 05) ¢

Different letters of histogram indicate significant difference (P<0. 05).

El4 RIS1EPREBAR K K E MRPs R0 R &
Fig. 4 Taste response value of Stichopus japonisus gonads hydrolysates and MRPs

6 P8 S W 4 R I B A 3R
2 (1) IR IR A = 1) (USRS (26 ) 5 (2)
W 3% A i 22 A 7 (ki ) 5 (3) JERCRITAR e fie 7™
Wyt — 0 S A AR A R PR o (A Rk R 2 ) o
T 2 I SE LA SO P A Y ARG W), TR SR
J I H, S R el 24 B R & 2E Strecker [ i AR B
ELAT AR A B A T RITER) , % MR Ps R iE JXUBE 11

N B EE TR A R 6~104
T 19 T8 285 0 o X PR A6 R R 0 il EL A FE AR
FPLE N 5, ISP S A H n, O B
M T 2SI PR RO 4- OIS
KT AR Y & 1 B 1 (P<0.05) ,iX 5
ZHANG EUF R 45—, o Ol T R
A 2 0 2 0 RR IR R O TS AL S . B
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8RB, AR AL B KB B N A R
a-C FEAR S b DR W A PR IR, 2
i Tk e s D5 & 2R8G9, PR
VAR T TR T 2 B 1 A B, R L PR
2 L A HE R R 2 18 A s I B8 1 4 A 4
WA AN IR 2 [ (487.88+24.67) nglg | A
N R 1 Strecker [ f# =9 , i MRPs HA5 18 % |
BTG 50 ) AR SERIE RN S5, B G A 2
Yy 5 6 Bl , Fo 2K R A 2 — i S A, 4
B R (452.96+21.28) il (141.34+4.25) ng/g, i
MRPs BA7 — & KR A H il T H B R,
WX A XU B R AU, A BIE 5 Y R
B, A W A 0 5 1) 28 B A PR £ PR il O i
R AU 3 R R T B

B K B L TR R A A 22 Amadori B HE N
Strecker P fiff A5 B 22 AR 2840 & 1 (AN nik s | BE Wy |
WE TR 55 ), T MRPs AL G A&, £ 5 T
MRPs #& R XK . & N 24 IRk &9 22 DALz |
MEIETE S AETE , MR 2L W —Fh BAT Il RE A
BE A 22 B A1, AUAE MR 26 v % B0 s 2 g
5[ (4 812.98+46.46) ng/g], & MRPs 1 % 52 Hi HL
ARERVEMFE R LAY, i XUk & 29t R
TIE Ay G 25 10 7 it R R TR AU, ] (8 S R i
i B ECE B ENY S BR R 2K ML A WA, TE
Strecker [ fif i B2 TP B0 & S L& W (LngEmy )
e HLA HUR S R A B R R B
FER I AESEPLAE R N R v, B A R R (A
e R ) R LAY HLS AT DL MRPs J B, B B — &
N EERALG Y, T AR SR A, 7T 2
PR3 MRPs YRR S MR &) 25 i

’
s

A JEORE (R B K 2L Bl Ak AR S i 2 e
75 iz AR 2 PN pH RITRLEE (52, 5 BC 41 AH B,
MR 41 Wk 5 25 9 Jo 7% {25 38 i (P<0.05) , Ju e
S 2- L B T MRPs 1AL 7 L SR, B BF
X A pH S5 R T W 254 5 i I A
A IO 0301/ N G K A A St 0 300 A L R
(R A FRRARR T B A 2R 1 pHL, 28 1 A A5k i 25 1k
BN, kAR 8RR, #E 100 °C
A, 22035 1R K5 0% s 1 A= B Amadori 6 &9, B
B R AL A Y, T DL o 48 o 3G
(120 °C) FHZEF Jiz 1y B[] (120 min ) fiff 75 Wk IR 15
I

SR Y G b VA S A R I S S IR
RG22 ) 22 5, % H AT OPLS-DA 4041, H
VIP{EAS /3 ULE 8, BE#E VIPAF /A KT 1 IS
PESY T, & B BC 20 Fl MR 4 SL 7778 8 Fh 22 743
T, A5G0 dae i 0 Sk 2 I U P O R R S A
JN R e B e S 25 S, DR R AT e SR AR SR
il oy 3 R, 2 FE R RO T LA Pl AR T R T
A, T DAl R S R, AR T R
TP e 2 1) R fie =

£ RS L I Y VN Y N e e N U 11
FALA PIXT MRPs KU (19 B HL A 8 22 5k, 55
P74 N AR T TR I S W T (O T R PR )
(AT I, T MR Ps W 2 1 I SR A A5, R S 92
P77 2 0 T I 1) e 2 B2 25 S ) 5 HL Ok ik |
W 11 2- 2, B I MR 2 S5 7 45 2 17 I B ) SR A XL
CRY BT, BATHERS O TR T A A B Y
S R R T S T A ) 1 R AR
{675 MRPs JXUMR B 432

®3 RSMERREEREY R E MRPs B3 LY BAE R

Tab.3 Composition analysis of volatile components in Stichopus japonisus gonads hydrolysates and MRPs

S

l‘ﬂd{ﬁiz“: C()ntent/(ng/g) oAV
25 Threshold . - . )
Category value/ 5 P R VR SR
(me/ke) ) . . Blank control ~ Millard rection
ng/kg Blank control group ~ Millard rection group
group group
Fi 2% Aldehydes
V¥ Hexanal 5 130.85+7.83" 1 896.52+114.46" 26.17 379.30
JElE Heptanal 3 N.D. 565.77+0.51" 188.59
1 Octanal 0.8 180.39+12.82" 1772.77£143.97* 225.48 221597
T-/% Nonanal 1.1 86.43+10.66" 1245.47+30.93" 78.57 1132.24
ZE [ Decanal 0.1 77.45+12.85" 877.15+65.37" 774.47 8771.51
FREREE Furfural 9562 99.63+0.31" 1 754.96+55.88" <0.1 0.18
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A3
{2+ Content/(ng/g) oAy
B Threshold . Y N, 4
Category value/ 2 AL ety VIR SR
(pg/kg) Blank control group ~ Millard rection group ank contro Hard rection
group group
HEEE 4-Undecanolide 2.1 N.D. 56.51+5.66" 2691
K H % Benzaldehyde 350 489.89+9.25" 8 341.63+128.70" 1.40 23.83
7K £ Phenylacetaldehyde 4 N.D. 487.88+24.67" 121.97
2—-HI 2L T % 2-Methylbutanal 1 N.D. 219.15+13.46" 219.15
3-FEL T Isovaleraldehyde 0.4 214.13+3.98" 3463.53+114.01" 518.66 8 658.82
2- 1R -2- T Tiglic aldehyde 500 32.61+7.52" 95.36+11.76" <0.1 0.74
2, 5- W OE R OW Om® o2, 5- b a
Dimethylbenzaldehyde 200 45.93+13.85 372.10+12.96 0.23 2.24
418 F 5K i 2—Methylbenzaldehyde 9.6 N.D. 339.94+10.44" 35.41
4-Z FEHE P 4-Ethylbenzaldehyde 13 64.4+3.64" 971.51+4.95" 4.95 7473
(E)-2-C 4 Trans—2-Nonenal 19.2 44.85+6.30" N.D. 2.34
fiil 2% Ketones
2—- i 2-Heptanone 140 11.42+3.64" 132.94+3.99* <0.1 0.95
2-37 [l 2-Octanone 50.2 N.D. 75.83+2.57" 1.51
2—+1—ii| 2-Undecanone 5.5 N.D. 141.34+4.25° 25.70
R 2, Acetophenone 65 12.02+1.00" 452.96+21.28" 0.98 6.97
., 5 Wi 3-Pentanone 40 N.D. 22.15+2.00* 0.55
6—H i -2- Pl 6-methyl-2—-Heptanone 24 5.63+0.17" 148.00+1.70" 0.23 6.17
6- B H -5 KM -2- W filbert 68 29.80+0.67" N.D. 0.44
heptenone B
H LTI H R 2—Undecanone 5.5 N.D. 244.61+1.44" 44.47
3 P45 i 6-Methylhept-5—en—2—one 50 N.D. 54.60+1.02" 1.09
S Alcohols
1-J1 5 1-Pentanol 4 000 47.20+0.78" N.D. <0.1
1-E. % 1-Hexanol 1 000 100.81+4.66" 725.80+20.65* 0.10 0.73
1-F## Heptan—1-ol 400 94.63+1.53" 919.74+14.59* 0.24 2.30
1= 1-Octanol 130 1501.33+205.44" 6 548.10+79.77¢ 11.55 50.37
2-,F O 2—ethyl—1-hexanol 254 822 158.10+5.45" 1276.90+70.32* <0.1
2- L T 2—Methylbutan—1-ol 15.9 66.84+5.44" N.D. 4.20
3-H B T 3-Methyl—1-butanol 4 108.22+1.90" N.D. 27.05
J&2& Hydrocarbons
1E OV %t n—-Hexane 1500 409.50+45.88" 2 339.51+204.75* 0.27 1.56
1-53E 2L ¢ Hexylbenzene 29 N.D. 451.55+22.13° 15.57
Pkt Heptane 50 000 155.10£18.52" 563.08+40.95" <0.1 <0.1
T/t Nonane 10 000 14.47+0.92* N.D. <0.1
7 2 Styrene 50 306.52+2.67" N.D. 6.13
518 M Tsoprene 5 N.D. 1 069.65+5.70° 213.94
1~ Hept—1—ene 1000 N.D. 104.64+1.26° 0.10
3= E 3= Bkl (R/Z) 3-methyl=3- 24.18+0.98" 563.08+40.95° <0.1
heptene
5-F 5 -3- P 5—methyl-3-heptene N.F. 12.67+1.01° N.D.
1-2 1-Octene 0.5 89.16+14.02" 633.72+2.66" 178.33 1267.44
2-3¢ 45 2-Octene N.F. 51.10+13.55 241.32+6.39° <0.1
i-2—=F4# Cis—2— Octene N.F. 23.50+0.02" 348.35+12.84¢ <0.1
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Category value/ 2 AL g IR SR
(nkg)  Blank control group  Millard rection group 0 21K control - Millard rection
group group

1,3-% "4 1,3-Octadiene 5 600 112.86+38.17" 1085.11+130.37* <0.1 0.19
T4 Nonene 9000 16.33+5.21" 114.08+1.85" <0.1 <0.1
#445 (+)—Camphene 26 000 N.D. 835.98+14.50° <0.1
1,4- 4750 1,4-Dioxane 46 000 45.99+12.07" 251.73+46.65" <0.1 <0.1
1,3,6- =44 HFLt 1,3-Octadiene N.F. 23.29+1.61" 79.25+21.30°

FFEFRAAY Aromatic compounds
7 Benzene 10 000 1010.65+19.06" 7 928.73+127.09° 0.10 0.79
¥ Biphenyl 0.5 75.04+10.88" 347.14+34.27 150.08 694.27
F % Toluene 527 84.36x10.43" 667.78+11.76" 0.16 1.27
% Ethylbenzene 200 159.34x11.00" 625.56+6.11° 0.80 3.13
X HI p-Xylene 530 40.08+3.17" 529.50+15.33" <0.1 1.00
2-H1 JLEEZE 2—methylbiphenyl N.F. 29.74+0.83" 271.24+14.64°
PiFEIR Heptylbenzene 4000 12.29+1.88" 71.24+16.09* <0.1 <0.1
%% Naphthalene 6 97.70+19.14 516.90+126.03" 16.28 86.15

52 Esters

LR i Ethyl Acetate 5 36.06+8.51" 220.15+1.84" 7.21 44.03
Ef:fszma“"ic acid, 59 22.6127.30" 259.63+50.62° 0.38 4.40
2,4,6-=ERIPL Isobutyl acetate N.F. 22.98+2.48" 292.36+77.46"

& NALA W) Nitrogen—containing compounds
I Pyridine 2 000 11.58+8.04° N.D. <0.1 <0.1
£ Pyrimidine N.F. N.D. 182.17+17.09°
L% Pyrazine 75 000 N.D. 4 812.98+46.46° <0.1
2-H LML IE 2-Picoline 50 15.09+1.19" N.D. 0.30

% SAbA ) Sulphur—containing compounds
£} Thiophene 84 N.D. 225.43+34.91° 2.68
2—F JLBEW) Methylthiol N.F. 15.60+0.75" 221.09+2.08"
2- 2, HEWEW} 2—ethylthiophene N.F. 8.84+0.19 178.62+16.47*
2-1E T 5£1EW; 2—Butylthiophene N.F. N.D. 387.55+17.09*
2-1F C BEMEWY 2—Hexanoylthiophene N.F. N.D. N.D.
tzh_m:f:;n iﬁ B2 (NHepyl) N.D. 83.67+1.83"
3,3-I5EMY 3, 3" ~Bithienyl N.F. 43.98+2.30 365.48+8.72°

KIS Furans
3— A FLK I 3-Phenylfuran N.F. 128.47+16.97" N.D.
2-"T LMK 2-Butylfuran 5 N.D. 62.65+2.61" <0.1 <0.1
2-Z LRI 2—Ethylfuran 8 000 36.14+1.02 208.50+9.83" <0.1 <0.1
2-Z IR AR IR 2~ Ethylthiophene N.F. N.D. 101.84+9.82" <0.1

HoAth Others
ALK Carbon disulphide 5 N.D. 342.21+8.10° 68.44

TE R F RS B 22 57 (P<0.05)

Notes: Different letters in the same line of the table indicate significant difference (P<0.05).
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Fig.5 Heat map of the content of volatile flavor substances in Stichopus japonisus gonads hydrolysates and MRP
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Fig. 8 VIP scores of key aroma compounds in Stichopus japonisus gonads hydrolysates and MRPs
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Flavor improvement of enzymatic hydrolysates of Stichopus japonicus gonad
as influenced by Maillard reaction

ZHANG Mei', SONG Rongzhen', LIN Liu', TAO Ningping'?, WANG Xichang'*
(1. College of Food Sciences and Technology, Shanghai Ocean University , Shanghai 201306, China; 2. Shanghai Engineering
Research Center of Aquatic Product Processing & Preservation , Shanghai 201306, China)

Abstract: To improve the utilization rate of Stichopus japonisus gonads and to prepare seafood flavor seasoning
with better flavor. The enzymatic hydrolysateof gonads was subjected to a Maillard reaction with the addition of
D-xylose and L-cysteine, and the changes of taste and odor of gonad enzymatic hydrolysates were analyzed by
combining low molecular mass flavor intermediates, browning degree, free amino acids, flavoring nucleotides
and volatile substances. The results showed that the content of umami and sweet free amino acids increased
significantly and the proportion of bitter free amino acids decreased after the Maillard reaction; AMP was the
main flavor-presenting nucleotide in enzymatic hydrolysates of Stichopus japonisus, and the content decreased
significantly after the reaction; the types and amounts of key flavor compounds increased. The aldehydes
were the main volatile flavor components, benzaldehyde was the most different substance before and after the
reaction; pyrazine, thiophene and 2-ethylfuran were the characteristic flavor substances formed by the
Maillard reaction. The gonadal enzymatic hydrolysate/D -xylose/L-cysteine Maillard reaction products have
good flavor and can be used as a reference for the development of high quality flavoring bases and functional
foods.

Key words: Stichopus japonisus; enzymatic hydrolysates; Maillard reaction; flavor
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