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ME: ARABHRNLE G (MMb) d el & &R, SRERSTEERN$H T
HEZ MMb (0. 0.1, 0.2, 04, 0.8 mg/g) M & KN AER, ETHEMSN BREE.
Jlg By B 4 % AR M ROk W S 46 AT, B B i % 48 m T MMb & g i b fE R AL
HRET, MAEMMbF R K iteE, 3AKENGNEEEN BN, HREFAE DA
LOHBA- AL T HB>T B S G RAML, Hin 0.8 mg/g MMb # & 4 & Jig
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FHEH, Mb 1E A iR b R A= AR A B
T A, JFE—2 i R O A i H,0,,
H,0, Al 5 MMb A E AR = AR Mg NaEH, &
X BEAL A R R VR, BTl
N E AT E, BIRE S A shid 5 MMb ¥,
FAN, TE Mb BEALIE R, MM &k A= B e
A EAR LI Z (Hemin), FEEGAAILRSHETT,
Hemin W23 MR, Ui 25 0 IRobER b 1 8 1
T B RS 14 i 21 25 R i o i 3 O 1 o R Ak
Ak B R, MM e kB A fk . 25 1
AIAT, MMb A BEXT I a8 Bt S Ak s v A 1
Oy BRI A SZEG DU S Y AR
has R AR F RS IR R 1 MM
Ja AT G BRI T, 5% MMb X2 A i 4R
b B e P AR A B2, AU A S £ om T4l
BAE—ERBIE S %

1 MESTHE

1.1 #R5R

2 W EENG RAn [30 B2, (A1 (61.344.8) cm, fA&
T (2.5+0.3 kg)], 2019 4F 9 H Hh )i FHu N T A8
AT T, A KT AN IRHE T, 30 min
Pz =

BRI ABUN T I X AR AT s WA R
FRUE S (99.8%). 2,4,6- = JLnk e | 37 g 5 iR
HEETR PR . 1EC ke (a4l My [ VG 45 30 53 L 27
RoARATF,; APk, HEE. S5 kah. &
. SINEE . KSR . LWk, MR W (O br
afi) W [ E 2R BRA R 14% =5k
- FP B (R 2 1) 19 P CNW 23]

1.2 UHE5&%

FA 3204B #§% HLF R, LI URBIHHER
AR A]; HR 2860 sl i AL, fr 22 R
Al; MRX-150E N TS f#46, 1LI5h FSC gL A%
i ¥E A PR 2N 5] ; TRACE1300ISQQD S AH {4, 1i - i
TEBCHAY, FEERRHRBHE A H]; RE-2000A ighs
RN, LA MMNEET; CR21 G & H%
HRESLHL, HAHSIL AW ; PHS-3C pHif, Lifg
K BB AR A PR A A

1.3 LR

Houdlg B, R A sk IRAE,
wOT A, LBRk. B B ABERCRER, WH
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MeB SO HIAS A R, A K UE a7 R I I is
FR W T SER R PR A N D AR SN S
SIYCHERITE, FF4% BT Tk K2R P25 0 2
Tl R A R T BE AT

gl o MR AT I AL T R, vERA FRER A
i 9% MBI TAR A, Kink)s
) fa B S HER T AN AT, BT 4°C vk
PEATHES], AERR 12h BN BB 1k, HEH S d.

MMb B B LT bR & e AR v
BER 1.6 mg/mL W, IS mg/umol ERF L
P e Py s), #E Sminf5, T4°CTF
8 000 r/min &5.0> 10 min, HUH FEW . 2R )5 X%
W AT SR, ] pH 7.0, 10 mmol/L # Tris-HC1 2%
WA Gel P-6 Bidh A, P LR % vl A ik
Wi, PEMLALE A 2 mL/min,

FES R AR R, MRS 28z . A
EBREA, AR E RS MR A
Z: BRCE A0 LA R IL2T R Y S B vk B 3 L (0.3~
0.5 mg/g)™, 4 HL 500 g A, KRN A 250
mL ¥R 0, 03, 0.6, 1.2, 2.4 mg/mL ] MMb
VI (58 MMb BRI B2 43502 0. 0.1, 0.2,
0.4, 0.8 mg/g), 12 12h, FEMFEIZS),

R . A LLB AR E MMDb 1 £ A
FEME T BHAZ 8 em MYIEFRILY, AN TAM5A
HELE T 20 h HIASAE . TS REES0 °C,
TR 50% ., JERESRIE 15000 Ix. X#E 1 m/s,

B AN 4-FFC M EE (4-HHE), 4-
BRILT I (4-HNE) E™, Bk S g, HiWE
A 40 mL 50% O EEH W, AWiBiFEE, W
SmL W%, A 5mLpH 5.5 WE MWK, E7
IHRAEWE 2 mL, JILA 0.1 mL Y O- (LI IE)
¥ [0-(2,3,4,5,6-pentafluorobenzyl) hydroxylamine,
PFBHA], #£40°C F7Ki## 1h, ZJiH 2mL IEC
BEAEIL, TR R 1 mL INA 0.1 mL N, O-
(= B AR L) = 9 & WEmERE [N, O-bis (tri-
methylsilyl) trifluoroacetamide, BSTFA], 0.1 mL 7t
BEF 0.8 mL IEC %, FEorIRAIE7E 80 °C T /K
10 min, W54 0.45 pm JERE I8 G 7R 2
VEREIR,  E ShibRERSAS B 1.0 mL ERE

GC-MS % . #EAE M B mp X, 43
Fo 1:30, WRJE K 240 °C, BREK 4 5 mL/min,
HAMAA, WHEES N 2 mL/min, GC &1
DB-5 (60 m=0.32 mm, 1.00 um), FHERFE: i
IR JE 40 °C {45 5 min, FELL 20 °C/min {3 R T}
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% 300 °C, {#%% 15 min, Sz 7HFE A 33 min,
SR RE BB, B FURIEEE . 250 °C; &4
RIREL: 250 °C; HERERL: 70 eV, IR
T (m/z 40~500) FEAT BT %€ .

N (MDA) FillE 2 88 U™ (1771 .

BERIL £ Folch 28U 1 07 B 31 RSk
Bk, FREL 10.0 g VIFEA T 250 mL #EE
FIA 150 mL & 05-H % (2 : 1, RFRE) I,
Sewg S FE 12 h JE i ug, BOEBIIN AL 0.2 f5 1k
A BE K, £ 4 °C F 3 000 r/min B> 15
min, W& FEEHEBEPK-FERAG®R, T2

RIS R & TR PR o e 28 R, 7
40 °C FKIREZSTEZE, 1SEIMkaNE R, R,

iV 2% Kaluzny %" 177 I RS 1
Bk, HEFIFREL (10.0£0.1) mg SIS T 0.5 mL
A7, A 500 mg 2N FE A AR A BONME R (3
bk SmL IECKENGfk), JeH 4 mL &0 « 5 AR
VW (2 0 1, ARFRLL) BEMGH vk =g, FH 4 mL
2% LIR ¢+ LTk (FE 2 Eb) VR e S IR TR
i H 4 mL JooK H B i e e il #4003
VEMEB T 40 °C T AR ETIHFRE,

B P BRm) & JIg iR W g k. =
Regueiro 55" 1 77 5 - M AR B 2. L (10.0+0.1)
mg S5, SIA 1 mL 0.5 mol/L & Ak4H-H BEAK ,
£ 80 °C /K H IM#AIR Y 5 min, BHZEE,
A 1 mL 14% = AL 801 -H B (R R EL) %5 R 0.3
mL 0.1% XJ 78 W, 80 °C /K ¥k %% 2 min,
BHZEZER, HIA 02 mL 4Bk, ¥ 105,
BEIMAIECHE 1 mL, #R%% 10s, fFfES2EE
W3, JE7K Na,SO, T 0.22 pm A
MULFLIE RS UE , KSR 1.0 mL JEFE

GC-MS % . #AE IR A MR, 430
b 1230, #EH 240 °C, BREIKES mL/min, 2%
KNSR, Wik 2 mL/min, J5 R B AR R
INNOWAX 3L 14 & 4 48+ (60 m x 0.32 mm , 0.5
um) /35, IR 90 °C, £ 85 min, L 15
°C/min F+ % 200 °C, /)5 LA 1 °C/minFt % 240 °C,
PR 10 min, JE s £ BIAL, B 7 JRIE B
250 °C, 14 4R iR FE 250 °C, 4 & 473 0
35~450 amu, [A)FEHFE] 0.2 s, EPETT R 55
0 2 R TR b it 1 DS [ R AT XF b, T VR A
g T AR H — Ak

FBEMERRM R KR (2.00£0.01) g
QWG AL, 2EA 15 mL TZs dEAE .
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B ETE ALY 75 um CAR/PDMS A HCK B T TR 25 i
RE S IE B, T 40 °C 8 15 K 7 88 T 3 HL 60
min, ZEIGEE SR F B FEECK , #i A GC-MS
HERE CORRATHERE . (RS, R SR MR
3G PEAE (odor activity value, OAV) IR k2
YRS e AR (TS =1

14 HAREDH

% H] Origin 9.0 #F i# 47 4E B, R SPSS
24.0 AP HEATEAE B, 25 5 3 M 4B B
B 225 MT T B e/ N 25 SRR

2 4

21 MMb RMRENEREERELSYIH
A0

B & MMb 3 Ik B2 0 T, A5 AL ER S
MDA . 4-HHE F1 4-HNE iX 3 #h i i 01k e 25 7=
YA E AR . SR MMDb 19X B8 2 A
Eb, 0.8 mg/g MMb ¥ il 21 B i 4-HHE 3% I8 f5 5
(77.03%), 4-HNE X Z (27.92%), i MDA # 1%
(26.04%) (K 1),

2.2 MMb RA0GKR EE X RS £ A Bk 53 O 820

2SRRI B B MM B IV Y
THEAWIRRAL . SXFRRAAHEL, 0.1 mg/g US4l
WA /N (1.81%), T 0.2~0.8 mg/g s T 2H [ I 4%
K (14.23%~18.95%). #5208, BEIEFH
I =R BB MMb 7RI R T R R, i
BIIRIITR (FAA) it R % 5 2 MR (B A
A ZE SRR E, P>0.05) (K 2-b~d), 3 FhEEA
S, FAA Sl (B 2), HAh) K E ARt

2.3 MMb RA0REE X FERE & 5 AR AR BR Y 521

R WA AR H ol 4 R i R g 1
2 (SFA). R FIRG R (MUFA) Fil 2 Al
& 52 (PUFA), BE#% MMb ¥ hn& 344, SFA
H1I MUFA W AEXS & & AW &, 1 PUFA AT
HZW N D), SXEAML, 04708
mg/g W4 PUFA & & T RS N i3, FRiE
439035 6.92% il 14.66%. MIRBRIROKEE , 5
XTHEAHAH EE, AHXT S & T R 2 W PUFA N
MV R (C18:2n6) AL A= VU475 R (C20:4n6). H PR
(C18:1n9) FE SR (C16:0) 4351 MUFA #l SFA
RO B B R PR IS TR . BEE MMb IS
HERE B3 n, LAFG B i S AN R B
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RNE/NE FRRORA R AR % 5 B3, P<0.05, TH.
Fig. 1 Contents of three carbonyl compounds in cured
fish with different addition concentrations of MMb

Different lowercase letters indicate significant difference between differ-

ent groups, P<0.05, the same below.

2.4 MMb RH0K FE 5T BB BE & 3% & M XK B 53
A

X VR AR 7] e BE MMb (i 8 P AE ok £7
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SPME-GC-MS 43 #r, At 6 KA 41 Fhig &
PERUR LSy, EZONEESS . B2k, B, FEL.
K FEES . Bl MMDb TSIV B FH s, 441
FE A R ) SR B 5 RTE PRI (OAV {H) B A1y
B EW G, S5XRAMLLE, 0.8 mg/lg MMb
NI S5 R W S BE R O AV {ELE R 433 3G
T 1 447.55 F1 448.86 ng/g, I IE 43 ik 8.0 £ Al
12.7 %, {ESE MMDb {1 b Y6 805 X% 52 1 i £ ]
i R XU BRI L B E 252 ) (% 2)

ARSI I 11 BREE SR A R T
PE, L35 6 FhELBEMRE (OIS . RS, BEIE. F1E.
T-RERIZS ). 3 FhIGTIE Q-F s . 2-TImmEf 2-
ZEIGTEE) RN 2 Tl AT (2,4-T IREE RN 2,4-%8 0
) (£ 2)o SXTHRAIAHLL, 0.8 mg/g MMb U4
1 OAV HYE I T 11.7 £%.

ARSI A Y 2,3-T R AN 13475 -3- R 9 b
BAASRIEE IR BT, o3 ) 52 05 3 R R 4
HW, BEHE MMb ISR EE T, M RFE S
P2 A 3G N, JCH S i vk B ik 0.4 mg/g
i, PR TEPEERZS AR B I OAV (E 3G IR 2%
A 1-2F 1 -3-FE & B R MMb i vk 52 19 7+
R R R R, 13- AR A R
by N AT BEAE m R MMb AEHT T, {2
Ay 1 1-3-BE A AL A B T 1200531 . AR5
g A i 6 MY Y BT, H OAV HI/NT I,
XA 4 e i £ 75 S0 BTRR AT BEFL /N o

FET 13 FARRTE MY BB OAV (H AT IAE]
ST, EBBEEH MMb IR ER T &, Ira A
R M 0 A AR R B G — R, R
OAV {H & 7N Wb 3 34 ¥ ¥ . H 78 = WS ik B
(0.4~0.8 mg/g) 1L N B M i % o BRESEESMT 5 Ff
ELBEWE T I —2E, I 2-28 G T A 2 RN A
Wy nl I —25 (K 3),

25 TIBFMBERRSSKEMYRAEXM
vaK i

A 13 P AR M 4 5 N 1 RN R 7 R R AT
MM, KIK PUFA 558 BEAMY 12 SR
Y Y R W NG, H o H MO R4
YHE A 0.9 L, MUFA 5 PUFA BY#H & R BAT
SR (3% 3), HEDUNE A £ PR i SIS PR
FZORVET PUFA A ALREfR, HIHAE AL
PR REE—4 0 B MUFA ., WEIHPR (C18:2n6).
y-WEJRRIR (C18:3n6) . fE/EVUIRTER (C20:4n6) 524K
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Fig. 2 Contents of total lipid and three lipid components in cured fish with different addition concentrations of MMb

ARG T 2 UG, MR (C20:1n9) 5
ZRCRTEEY T WA IEA R GGR 3), A45RE I
WAL

3 i

B & MMb 3 vk B (9 T &, 25 ALk S
MDA 4-HHE Fl 4-HNE 4§ 3 Ffi i 5t 42 Ak Fk 3 7=
Yy A R . 4-HHE 1 4-HNE Y28 A
eyl =4, AR R, ] LIEE MMb
S, L R R R s ok, iiF
EPIRAS Y 121 2R WK B B IR B ik A e
e A AL, TR KA #F A BT R ER
MMb Zs AN JE (0.4~0.8 mg/g) T, N B4 Ak ]
774 4-HHE F1 4-HNE R3S IRECKR, XATRES©
ITH SR Ae I AR A G, 5 —Jr i, el
TR R R, HARLZ ™ 1) MDA 19 & sk,

[ K 722 2: 32 /5 sponsored by China Society of Fisheries

A AR ) B B R A MMDb 7Sk B
() T e AN TR ARG o 40 i PR AT e 5 £ PR R A 1)
AE G AL N A 2, MMb S5 GEEGR) & ke
HAF 05 A AL E BRI B 3 FiAESE o,
FAA S icfil, HiG kA S, fikiEan
JIE FUH I = PR 75 A AL R S R WK i A iR )
FAA, #HAEBBORK FREMESR, S LSS
H FAA FHBSA LAY, x| BeE il , X
fF A 3 dfE, HIUFESARIIR & & 0 d i
1 21.9% 4 2 31.7%;

MIR R R, SRR L, A&
B TR £ 1% 2 Fh PUFA RIS IR (C18:2n6) FIAE
A DU TR (C20:4n6), I B it 1 J2 5 21 22 i XUBR
HIARY) B2 1, 111 5 35 2 ) g 200 e R gl g 1)
B iR Z —", FE Tk MMb O R AR A
T, ik 2 F PUFA S AR Sy i 2 o 3 it
GO MRE MR AR 4 d J5, AT o RO
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R1ORMAEMRE MMD fFEHE & b B AERERIAXT & 8

Tab. 1 Relative content of total fatty acids in cured fish with different addition concentrations of MMb %
JIG 7 MMb B
fatty acid 0 mg/g 0.1 mg/g 0.2 mg/g 0.4 mg/g 0.8 mg/g significance
RN SFA
C6:0 0.02:+0.01° 0.01+0.01° 0.01+0.01° 0.02+0.01° 0.02+0.01°
C12:0 0.21+0.01° 0.18+0.02° 0.12+0.01¢ 0.17+0.01% 0.15+0.01° ok
C14:0 1.43+0.07* 1.45+0.06" 0.97+0.04° 0.93+0.04° 0.89:£0.04° ok
Cl15:0 0.28+0.02° 0.20£0.01° 0.19+0.01° 0.220.02° 0.19+0.01° ok
C16:0 17.16+0.79° 17.39+0.94° 18.08+1.12% 19.07+0.95% 20.07+0.95° *
C17:0 0.17+0.01° 0.11£0.01¢ 0.13+0.01% 0.20+0.02° 0.15+0.01"* ok
C18:0 3.56+0.27° 3.6340.15° 3.98+0.23" 4.45+0.17° 4.77+0.23" ok
C20:0 0.08+0.01° 0.04£0.01° 0.12+0.01° 0.21+0.01° 0.10+£0.01° ok
BAEMENGE® MUFA
Cl14:1n5 0.02+0.01° 0.02+0.01° 0.03£0.01* 0.05+0.01° 0.03£0.01* *
C16:1n7 2.48+0.16" 2.11£0.15° 1.64+0.13° 1.63+0.11° 1.88+0.13" ok
C18:1n9 21.49+1.04° 22.15+1.14% 22.50+1.13™ 23.88+1.06™ 25.13+1.18° *
C20:1n9 0.58+0.03° 0.57+0.03 0.63+0.04° 0.74+0.05 0.63+0.03" *
C22:1n9 0.02+0.01° 0.02+0.01° 0.04+0.01° 0.03+0.01° 0.03+0.01°
AR PUFA
C18:2n6 16.01+0.53" 15.92+0.57* 15.63+£0.75" 15.03£0.69" 14.03+0.61° *
C18:3n6 0.25+0.02° 0.24+0.01° 0.20+0.01° 0.20+0.01° 0.18+0.01° ok
C18:3n3 0.95+0.05° 0.90+0.03" 0.79+0.03" 0.860.04™ 0.82+0.03¢ *
C20:2n6 0.79+0.05° 0.85+0.04™ 0.94+0.04* 0.88+0.03" 0.70£0.04° ok
C20:3n6 3.15+0.07" 3.18+0.11° 3.20+0.16" 3.13£0.11° 2.5240.11° ok
C20:4n6 9.59:0.53" 9.44:+0.44° 9.31+0.40° 8.73+0.53" 8.03+0.33" o
C20:5n3 0.50+0.03" 0.31+0.02° 0.20+0.01° 0.25+0.01° 0.21£0.02° ok
C22:6n3 1.58+0.11° 1.53+0.10° 1.52+0.10° 1.47+0.07° 1.52+0.10°
YSFA 22.91£1.19° 23.01£1.21° 23.60+1.44% 25.27£1.23" 26.34£1.27° *
YMUFA 24.59+1.25" 24.87+1.34° 24.84+1.32° 26.33+1.24° 27.70+1.36°
YPUFA 32.82£1.39" 32.37+1.32° 31.79+1.52° 30.55+1.49™ 28.01£1.25° *
YPUFA(n-3) 3.03+0.19° 2.74+0.15 2.51+0.16° 2.58+0.12° 2.55+0.15 *
Y PUFA(n-6) 29.79+1.20" 29.63+1.17° 29.28+1.36" 27.97£1.37° 25.46+1.10° *ox
>n-3/Yn-6 0.10+0.01° 0.09+0.01° 0.09+0.01° 0.09+0.01° 0.10+£0.01°

T ARENGFEEORFE AT WA FIR R B BE R R EZ R, * ZEREEFP<0.05); ** ERPEZH(P<0.01); *** ZR&HELE

(P<0.001), FFl.

Notes: SFA. saturated fatty acid, MUFA. monounsaturated fatty acid, PUFA. polyunsaturated fatty acid, different lowercase letters indicate that there are
significant differences among the values of different sample groups in the same row; *. significant difference (P<0.05), **. extremely significant
difference (P<0.01), ***. highly significant difference (P<0.001), the same below.

J&R (DHA) (C22:6n-3) HIAART & 55y 8.74%, T4
WFoE ., 26Tl J5 DHA AH X & &AL 2
1.5%, 434 S5 R S AR5 s e ) T iRDELEE (50
°C) MG BE TR (15 000 1x) A 5. AR (C18:1n9)
FKNER (C16:0) 533l J& MUFA 1 SFA A &5
T 2 R ITRR , BEE MMDb A Ik BE 3
I, HARXS S RN R p kA, AT AR S
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KAk PUFA B AL AT K o

BT L 13 MARTE R BT, 5 B3R
JBLSEE ) T 5 T A5 B AL 8 H AR Y AR 1 oA He
KL, AR MMb RIS b i O L B
e RN 2 J e S KU B i L i TR
G¢H WA B f . WA R W20 e B, TESR
BEEAR, T2 T ARG TR (R fige , A%
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Fig. 3 Clustering heat map of odor active compounds in cured fish with different addition concentrations of MMb
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Tab.3 Correlation analysis between unsaturated fatty acids and odor active compounds
RUH e - Y Zo s 24 L LA 23 LEE
Ew W OE B RRE wEm TR FEE SR LR SR % R T M
UFA pentanal  hexanal heptanal  octanal 2- nonanal 2- decanal 24- 2- 24- 23- 1-octen-
octenal nonenal nonadienal decenal decadienal butanedione  3-one
Cigmns 0522 0.608 0.663 0.603 0.392 0.730  0.735  0.711 0.585 0.535 0.390 0.074 0.399
Cigin7  -0.625 —0.650 -0.703  —0.609 —0.374 —0.724  -0.611 -0.724  -0.465 —0.494 —0.380 —0.156 —0.378
Cigno 0.947*  0.975%*  0.966%* 0.963**  0.904*  0.936*  0.930* 0.768 0.917* 0.946* 0.904* 0.769 0.901*
Cao:1m9 0.518 0.601 0.657 0.598 0.390 0.728 0.733 0.721 0.585 0.531 0.388 0.074 0.399
Comg  0.556 0.501 0.561 0.468 0.266 0592 0405  0.762 0.296 0.337 0.281 0.162 0.277
Cigang  —0.974%% —0.975%*% —0.955% —0.984** —0.994** —0.928* —0.940* -0.800  —0.980** —0.995%* —0.995%* -0.915*% —0.995%*
Cigane  —0.954*  —0.939*  -0.958* -0.923* —0.809  -0.953* -0.868 —0.930* —0.826 -0.859 -0.817 -0.680 -0.814
Cigsns  —0.726 —0.678 -0.711  -0.638 —0.483 —0.700 -0.534 -0.750  -0.464 —0.532 —0.495 —0.409 —0.486
Caoomg  —0402  —0380  -0307 -0424  —0.657 0252 -0368 —0.104  —0.548 -0.544 -0.652 -0.790 -0.653
Coong  —0.825 —0.790 -0.739  -0.810 -0.937* —0.682 -0.712 -0.548  -0.837 —0.866 -0.937* —-0.997**  —0.935*%
Cooang  —0.965%*  —0.978%*  —0.957* —0.985** —0.991** -0.929* -0.953* —0.781  —0.987** —0.999** —0.990**  —0.896* —0.990**
Coosny —0.737 —0.737 -0.759  —0.691 —0.534 —0.732  -0.618 —0.662  —0.538 —0.604 —0.540 —0.411 —0.531
Coes  —0.556  —0.646  —-0.686 —0.616 ~ —0406  -0.708 -0.695 —0.589  —0.549 -0.544 -0.402 -0.120 —0.404
YMUFA  0.934* 0.957* 0.931*  0.968**  0.988**  0.903*  0.949*  0.735 0.990%* 0.994** 0.986** 0.891* 0.987**
YPUFA —0.974** —0973** —0.949* -0.978** -0.994** -0.916% -0.924* -0.779  —0.969** —0.990** —0.994** -0.926* —0.993**

GEME I o A < ST . RdGE, C5~C10 HY BLEE
WE RO FINR . EINTR O RRIR FIAE LR DUAR R
S S AR AR, AR A T 32 R I IR R
I JBR TR T 00 A 1 W B B i =0 BEE MMIb I35
IHE R T, A ff o i S A B o A

T 20, i B 2 R VR BE L OAV (B ¥4 P
Ham .

2k 5 i o A M 1R 1) e e A LA S B2 )
B A, H OAV i LUK TRESR . i T
(B R, — PRI A X JHE i £ 7 < o R JEE A

R E K7 2: 2 E /) sponsored by China Society of Fisheries

ARE SR, B2 I £ KU B AT — RE Y
A E Y, B2 2 i R — gt R A
Iy Rg TR AL BRI LSRR AL A 0 38 DR AR
RPN A S £ A XU EL AT Bk, ARG
it ) J5 P R 1R -3 S T AR
5% FeA, BEEGEVRFNTE RBR, ] A A A —
FREMR Y T IEEFED, AL P LI, 1-
-3 A AR A S I A, M ] REAE Rk
JE MMb /ERT, AR5 1204 -3-BE S Ab A il
T 1331

https://www.china-fishery.cn



IKF= 24, 2023, 47(4): 049816

I ERYTORIRI N E 2%, TTRETR [ 47 AR
A FEIR 1 A o 3 MR IR P HH % e g i £
FA T RE TR /N, KT BE AR i R e 4 1 #H
S A, HRER R, — ORI X
RG2St KRR, AR
FFEA S 3 FhlR S, HS R, WARER
LR

W I aE R B R, 7R S U I BE (0.4~0.8
mg/g) 1T OAV {EH AW, JESZ T MMb 45
SRR AT LA MR fa AL e H L B B F AR
Ao BEAM 13 ARG AT DU A RS . BR
SEWEANY S b ELAERE OT R R —2, M 2-B M A
RPN IR SRR Y T R —2, XTREY
TR E B85 M R DL R R R LA 6. 5
AN IR | y- SRR R A AR A DU R 5 22 B T
PEY) R B A OG, AT B MMb A F AR
S A I B R ) o

4 ik

BfE MM B E i T m, G ke S p
BRILACA Py A B R R S e R, s . H
= WR ARG S TR, H R MMb i i 4l
(0.4~0.8 mg/g) ' L iRFE bR fL a1 2 . W m
MMb ] fi¢ JF il i £ PUFA & Ak % i, i 15
PUFA #HX} & T B, SFA 1 MUFA A%} & & Tt
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Effects of metmyoglobin on lipid oxidation and volatile flavor of cured fish

GU Saiqi "**,  WANG Huanqi "**, FENG Yuan ">, LI Junhong *, ZHOU Zhenyi ">,
BAO Rongbin ’, DAI Wangli ¥, CHEN Yufeng ¥, ZHOU Xuxia ", DING Yuting >’

(1. College of Food Science and Technolgy, Zhejiang University of Technology, Hangzhou 310014, China,
2. Ninghai ZJUT Academy of Science and Technology, Ningbo 315600, China;
3. National R & D Branch Center for Pelagic Aquatic Products Processing, Hangzhou 310014, China)

Abstract: The effects of metmyoglobin (MMDb) on the quality of cured fish were studied by adding different con-
centrations of MMD into the cured grass carp to construct the sample reaction system. Based on the carbonyl com-
pounds, lipid content, fatty acid composition and volatile flavor compounds, the mechanism of MMb promoting
lipid oxidation in traditional processing of cured grass carp was studied. As a result, the contents of three carbonyl
compounds increased gradually, and the increasing trend was "4-hydroxyhexenal > 4-hydroxynonenal > malondi-
aldehyde" with the increase of MMb concentration. Compared with the control group, the contents of total lipids,
triglycerides and phospholipids in the 0.8 mg/g MMb group decreased the most (18.95%, 18.72% and 31.83%,
respectively). However, the content of free fatty acids showed a completely opposite trend (increased by 6.74%).
The higher the concentration of MMb, the easier the oxidative degradation of polyunsaturated fatty acids (PUFA)
in fish samples, especially linoleic acid and arachidonic acid (the relative content decreased by 12.37% and
16.27%, respectively). Six categories and 41 kinds of volatile flavor components were detected, and 13 kinds of
odor active compounds such as pentanal were identified. All the odor active compounds except decanal were signi-
ficantly negatively correlated with the relative content of PUFA. It indicated that MMb-mediated lipid photooxida-
tion may be the main mechanism of traditional cured fish aroma.

Key words: cured fish; metmyoglobin; lipid oxidation; carbonyl; fatty acid; volatile flavor
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