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MR 2 AP TE A A T 20 f
X MASAFENEAR FER kLG
fi# (Eicosapentaenoic acid, EPA) Fl .+ — fk 75 #s
fiz (Docosahexaenoic acid, DHA) , ¥ 3% [Fl N M H 2%
T RO SR, R B A 3R SRR A4S 970, 2020
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T b e ) [ AT, DGR A S B R B R Y
AR TP R 1Y 7 R Ao R 0] R, g A R
(OCIERES %, 3

B, o 322 DL R ) n L R K fef
FN VRIS 3200, A 1) AN S BE 5072 £ P XUBK 3
A SEE 7™ it 1) D o 10911 A o B 1) 2 532 v JE o] £22. PY
i JoT PR B S DR 2R MR IS R e e TR} 8 i AN
BTCTE IR B F-, 77 itodE LAACBRE i ] B (] 4
iy it I T TR g D ) e B AR AL, DT X £ P Y
P, | J5T i A XUBR S J5 A TS R, Jiang
SEUVIE G 1 A ) B T80 % 48 4 £ P FOUL 45 A A1 2L Ak

KA. 2023-01-21

BEEE . “HUH"ERE A A I(2021YFD
2100202) ; 5 £ 4 Ol B8 5 ™l A6 TR 50 H
(2021FJSCZYO01)

E—1EHE . WA, L, WA

EBiEEE: HRME  E-mail: wwymail@jmu.edu.cn

PR SZ MR, 235 2R e I S < o) P 1) 5 B P Y
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DLSRAG R 0 XU 11 J2% S o [ -, 2 52 Wi
277 i 1Y 5T A XK S, Uran S8PWESE T AN ] 72
7 O XU #0055 35 R0 B RE R R R e 46 SR R
B 0 2 JXURE £ Y di AR 0 O vk TE 180 CAR 1
TEH 20 min 5, B REFRY R R SR
Mo SR BT R R HE SE VO U Y AR T
T 8%t 1 HE TV P HE ) 20 min JF 5 I, 45 2R
T P9 0 ) AR R RO L 3R T
We KL T REM 6- 1 k-5 B — I 2 5
KWy, SR, 5% T JHE ) sk 1) Xof K 2 £ £ (R B4k
P 5 0 25 i i o S5 ) R T A UL AR S AR OE
BB R WY, R v A 19% 4 Tt
JHe ¥ %4 1§ ( Transglutaminase , TGase ) 1] DL 4 /& g il
IR v AR PR AR K o3 B R A A5 o B AR (] I
P v A ) 0 PR TS %) A R A5 TR R AR T
WE ) TGase 23 {2 1 £ PR 2% 11 £ 1 o PR 5 22 1k
I 52 M0 TGase HYVEHIZCRM, AWF50R A & T
H1 19%TGase . 10% £ £5 F1 15% 11 B 5 21 1A g
TV T i ), 25 ¢ A T N () Xof O £ B Ak BT Y
SO, TR R S R R E 180 CCAR TR B
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1 MRE5FZE
1.1 #R5iEKH

B R 0 T AR A TR T = 5 K HK
FEAT R A IR K (31.36+1.97 ) em , -2 5 i
(357.42+9.44) g, Kefadfifi L 17 J5 AR R VK
(B IR A TR AR N, 24 h N2 7] 5256 58 Ab B

TGase (100 U/g), ®T Y TRARA
Al EER A TR A BR S | L AL 1L
RGEAEMHARGRATF; —RBERM ., SR
e TR AARAR YA E SR, HEk
RN B B Al g
12 NE5EF

LBI-175-N A ALK 7246, B BRI AR e 7%
F B A TA-XT Plus A1 , % [# Stable Micro
Systems A 1) ;2000 22 75 5 AT AL, 56 [ TA X
A BR 2N H ;s Nicolet iS50 18 HL M- 78 i 21 41 5 i
18, 9% EFEER KA R B2 F] s Phenom Pro ¥ 4
HF s, fr>% Phenom—World 2 7 ; SK-S035
ZUIREZR AR, HAS L0 ([ BR ) A BRA H TS
50007 HF75 &4, HA Insent 23 7 ;PEN3.5 B+
£ HE Airsense 23 o
1.3 Fi&
1.3.1 FERIe  KRefgkmy . Lk KNIE
Jei K T R30S FH R 7K g 1, T o R ) O 3R
PR A KRR R R BB A R L 1:3(m/V )Y
Fe B B F i 19%TGase \10% £ £ il 15% 111 5 b B
S BB P, AE 10 CA A T I il — 2 B i)
(2,4,8,24,48 h), ¥ il 5 o9 B 01 T 5
min, {5 250 T, FF IR I Y K B B T 180
CHEM T HEH 20 min J5, BT EE (25 C) FAH
20 min, X% fh PR AR AL | 3K R RN AR 2R A T
SE o
1.3.2 JKAFEaE SR A BT RE I £
(K5 S, B RESLAE 105 CHEAS 4Rk 2] 46
e, VSRS I £ R R K
1.3.3  ¥p/KHE (Water holding capacity, WHC) iil]
GE - MERRAR L 2 g A AT HOIR B AR RE S
(M), H1 3 JZUEARAL T A 50 mL 2045 B

A TE 4 °CF LA 3 000xg 5.0 15 min, FREGE O 5 FF
a5 (M), JF 3 2 23 2 (1) 3 55 41 PR Y 455 0K

%mﬁmm%%nm (1)

K, My M—H R i BT R
(8)o
1.3.4 ZEEWBIRIME WEHFRE 3 g 24 BB
AR RRE S (Ms) , A A 50 mL 95 CZEIR KT
e, JEAE 95 CHE IR /K IEH T 25 35 10 min, ¥
AAFREEA BERET ) JF & Tk bR
REE W, HIEAUE T MR m K o 5 R E
(My), ZEEIVR 3R (2) 115

%ﬁﬁ%%@mJ%%QMM) 2)
3

i FE R ol 28 A LS PR TR

A, M5 M
(g)o
1.3.5 4Jii#4 (Texture profile analysis, TPA )il &
B ) R £ AR AL U AL 20 mm x 20 mm x
15 mm HORFEAS , 7EZE RN, (AR P/36R 4
LB BASAL, PL 1.0 mm/s (IR BE 5 o 19 il
71,5 s W40 1 B8 AT 30% 1) 46 5%, X FE i fa A
PEAT 2 4R . N I-IE A8 ih 23T A5 2 Fii =
B, G AEERE E R S A SR
1.3.6 e BE o R B — 3R VN 04 Tt = 6 I H UK
(Sodium dodecyl sulfate—polyacrylamide gel elec-
trophoresis ,SDS-PAGE) & ¥ fa R % ff 75 8
mol/L. JR & 2%SDS \2%B—%i. 3 £, FE F1 20 mmol/L
Tris—HC1(pH 8.8) MRS W i S5
K 22 W TR 5 TR T B HL VR o A 49k 4 T
8% 73 ¥ I, 7E 8~12 mA KL T #E4T SDS-PAGE
WG, ] 0.25 o/L % S it i R-250 X 2 4
e BE AT 5, AR5 ] 30% P BE T 10% £ 12
Jid 0, 25 A W O I BE R AR A IR
1.3.7 22 78 41 4 & #4 4 ( Differential ~scanning
calorimeter, DSC)M & >k F DSC M 7 Jig il K ¥
ot AR S A AR 2R PR RE MEBR PRI 5 mg £ Y RE
A OB HE I O s DL Y s BRI AR
NZWR, SHREA RO R LS5 ¢/
min BT BRI S CHIRE] 95 °C, FRIG AN
ARV IR BE R
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1.3.8 fHEMZRHLT 4N (Fourier transform infrared,
FTIR) 6% R4 Huang SRR AR 19 )5 1%
K ATR-FTIR JEis SOREAE M LTI . 1
il F0 L YRR A DD RE I E VR VR T, SRR R L
BEAR LI SREPTA RN FE 4 000~400 cm™
PR AT BN W LLANEIE , 2 B 4 em™ F 4
UWHCH 32,

1.3.9  HHlis ¥ 55 (Scanning electron micro-
scope,SEM)XJ[E?Tg e Fang SEDARY I, R
SEM I 5 I ) K 35 £ £01 PY A) SOVR 284 o £ AL 1)
A 4.0 mm x 4.0 mm x 2.5 mm 1 FAREEA &
2.5%% —BER 0.1 mol/L W2 +h 2 il (pH 7.2)
FE 4 CREE 24 b [5G BYFEGH 0.1 mol/L #
PR L 22 vh W (pH 7.2) BEUE , ZBRER AT I I I
e ol £ A R A ER (I AUBERESE I T, SR I5 T 309%0~
1009 # £ 575 OB BE Ve I | 12 187 25 B AR i o B 7K
I o WK B RE A 22 v U T 1 e g ab PR
K HI SEM W%,

1.3.10 7 HME  MRAE Zhang 558 BF5E 7
B, SR AT T R R R AR | IR ]
MR HRMR R (TR R R SR R R AR AR
ERAEAL o H 50 g ZORERY AR i 5 200 mLL 7%
ARS8 1 min, JRE7E= R T AR E 30
min, 32 8 J5 I WROR A HL TR AT E
1.3.11 HFLE 2% Zhang S5 57k,
FHHL - 50 Kot 4 R MRS, 1 4 g BHE
B ARG 20 mL B E R T, 7E%E R
TR L h e LI E R G R T RO i
2355, B 400 mL/min, A% 325 1 VR )

200 s, fEIER T ZR T 8] 10 s, FEFERE ST TE] 5 s, FE
R RERT IR RE 1 s, RAEREZE 150s, e 111~
120 s $fH #4708
1.4 HIERE

K FH SPSS 17.0 4% T 45 54 247 ANO-
VA J7 2587 Fl Duncan 270 IR 5, 410 2 51
B EMIKERE N P<0.05, 3 H Origin 9.1 {4
il &

2 H#HR5HMH
2.1 R A A X oK B A A Y B AL M B R B
2.1 JKp AR FRRPERIZE ARG M ]

X R B A K5 o S W] 1a BT o > o)
[N 2 h SEH 28 48 h, i il A ¥ fh fa A B K 43 B
M 73.96%% i T K] 61.64% 31X 55 [ il K PG
fief () 25 SRR, R DR Oy ) A v R
75 Y 22 5 S BUULR K A BT R SR
Ji ot B 0 %ot K 8 £ £ P A R K PE TG B R, 4%
Ab FRZH 0 R K P I E S0 94.53% (] 1b) , i
PR ) K M 2 A8 10 R FE A 0/ T DR 7K 43 14 ik
1, AT LA W S SR s A Re e, B b i
5 SR 2% B A A 7] B ) AN 2 5 ) R £ PR v R
FIBT 5K AR EAEH] . Lauritzsen S5US7E I 52 i i
I 1) X AN ) 4 7 R 265 M5 £ %) 0 LRI 5 JoR e e ) 52
M) Fsf A, & B0 1 LA B4 o Y MR TR B[R] A 2 h %E
K2 8 h iF, il K HE A A PR Y 2% A 0 R RO
11.20%Z 80 2= 18.52% (K 1¢), SR, 4 iE—
5 K B T, S R £ R 14 2K B O R
HH B AR A R H 5 AT RE I DR Sy e A ) I o) 25

% Swof 8 a8 a3 Q“
AT I S I 3 S ab &
S g 80 wE 18 b b
]]Im L 60F = M 2
s £ 60 K g ¢
&S 4s % ¥ 2 n
Ko H# 5 A e
<5l i ¥
2 = 20 I
=15 g S
0 E o 0
2 4 8 24 48 2 4 8 24 48 2 4 8 24 48
I i) i ) Jif il B i) it il B 1)

Salting time/h

(a)

Salting time/h
(b)

Salting time/h
(c)

L REL R REE  RFFR R R 27 B (P<0.05),

& 1
Fig.1

BHEEMAEEERNKSEE (a) FkiE(b)FERBRK (c) RN

Effect of salting time on moisture content (a), water holding capacity (b) and cooking loss (¢) of L. crocea meat
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| S £ P L 2T 4 2 WK i S B 4L A i
ARG R, DRI ZE 20 R K o3 AR B i
A5 A B ) i A £ PRl 25 16 K e 400 1 30 1Y
Sl DT R AR 2 A AR

2,12 MR BAY ] SRR R P SR Y
M INE 1 s . BEAE MEH R 2 h B2 8
b, ) R B £ £ PR %) BB DA 948.76 ¢ BT T B &
352.67 g, X ] HE AL P A e R v VR o AR v £
UL 21 4 2 1 K R0, DTS BUDL A 4548 72
FREAAR, o5 —J7 T, K At s AR b v 20
ZUTR 1 1Y I A VR 25 o £ DY 495 4 20 21 3 1
I, A 25 S Bt A R RN SR, B N T I
) FE— 2D S G, ) R o £ 0 PR ) R R 3 T 4 o
(% 1), Marchetti SEUSIZERE 5 Bl i) T2 % 6 £ £ |

a2 A N Wil TR B G X vl BB Al
T JE o) 77 kS £ Y R Bk, A P SR
SRARUS S fn Y W4 AR A I A T TR Y S
K, P HE e T RS BT R (R
1) SR, 00 P A8 5E 1 A B i F ) B 2 8 b Ji 4 Bt
il o 1) ) S A R B RRAER , A IS R T 2 R B
I 0 4%, % K T /KRR AR JD IsF, FT AR i PR 1Y
SRS DRI  FEAS S v £ PR 5L IR AT BB 2 A
g A IR B ) 5 f P R K gy R R | T R4 Ay
Wi T 8, MEH 8~48 h Ji5 i A Y N SRk 2
THEH 2~4 h J5 R i N R Marchetti SESI7E A
550 IS T I T) XoF 65 2 JBE 1 52 0 B, 2 A I (]
I ) 2 ful 6 £ £ PR A PN RPN

x1 BHEFEXNAEEER TPASHHZ N

Table 1 Effects of salting time on TPA parameters of L. crocea meat

He 1 B 1 /h A g oL 1 Btk MR
2 948.76 + 173.27° 458.71 = 100.14* 0.87 +0.07° 0.55 % 0.02"
4 685.33 = 101.60" 303.65 = 16.54" 0.82 +0.10° 0.55 +0.02"
8 352.67 +73.79° 182.09 + 18.86° 0.87 +0.10° 0.60 + 0.01°
24 41559 + 72.04° 171.02 + 32.02° 0.70 + 0.07" 0.59 + 0.03*
48 700.12 + 82.01" 285.51 + 23.49" 0.66 = 0.08" 0.62 + 0.02¢
RO DL P (i 22 R, ] —BUR NE F % 2 5 % (P < 0.05), T,
i Wi

2.1.3 SDS-PAGE & T #IF 5% it il B[] X K % £
1 IR R B 1SS ERIE OL BY S2 ) 8 SDS-PAGE 43
S T K B R RN PN S AR P B R R R
WE 2 s, FEREIERI B EM 2 h B4 % 8 h, i
WREFES T RFEARBIRG ST REY
(High-molecular-weight fraction, HMWF) & 4%
A O B T B ARG, T JLER 2R 1 E 4 (Myosin heavy
chain, MHC) #l 100~120 ku 2 [A] i 25 11 454 96 F
BTG 33X 0T e SR PR e A R e PR N U
Vi 1 HE BT 40 A0 SR, Mk — 20 K T
B[], HMWE 8 [ 2% 70 38 3 32 3 18 i, MHC L 3l
7 ML AL T 100~120 ku £ 30~40 ku 22 [8] #Y 2
I 2%l 0 9k B 1 0 35 AR, S I R b Y
TGase f23F 7 & F BT 22 HE, ST pF o 45 Rl
W, FEEA 1%TGase (I HIH R 48 h 7,
Kt P R MHC 2 & A 52 BB R
HMWFEF™M,

surface inside
[ 1 5 1

Nt S o N e e L L ee—HMWF

ku ——— T -
I et R

Actin

8 24 48 2 4 8 24 &

I ] )
Salting time/h

TE M AR 1 HMWE 55 207 3R 59 MHC : LBk 3 (1 T
Actin: JLEIEA

B2 HiMBEXNAXHEGGAZEARNHM
Fig.2 Effects of salting time on protein fractions

of L. crocea meat
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T3 —J7 T, 7E AR IR i [T, 5 A PR e T AR
T AEYE R A S A R AR L, R
AR it Y 2 1 AR R AR, SR BRI
AN EB I R O S LR, X Rl
it 1 Y 495 35 A FH S 35 PR 3R 1T 1Y) R 1 O A
It R A T AR, AR N ERAE A, HUA R
48 h Ja fi PN MHC 25 11 4% 2 58 B2 R A%, fi
HMWF 8 [ 45 i B 0, 32202 Rk B il i 7
' TGase M5 % FIE AR F 75 22— A B[]
2.1.4 DSC Zr#7  H DSC 5 e il K #5 £ fa A
) FRAR P B R AR AR K S SR a8l 3 s, et
2 h G, KE R TE 37.06,50.11,73.47 Cik
L 3 AN M B (181 3) 23 i WLER #E L
HEMILBE A PE R, E 3 AR, Y
[ W B 1] Ry 2~24 b B £ R R BLER R L
IR VRIS AR 1A PR P R R AR RS X OE
Tk S SR, 24 SR 2k F) 48 bR fa AR
st HRTLER B 1 00 A A e L 0 i AR/ 3 mT
A I DR SRy A s i) o o 456 £ PR ILBR 2 1 & A AR

2h

e

4h

T~

8h

;1/_\/\/_’\/

8x10" é w
W'

ik b 20 30 40 50 60 70 80
exo up L
Temperature/°C

E3 HMHNENAKEaENATHRENEMN

Fig.3 Effect of salting time on thermal transition

I
Heat flow

temperature of L. crocea meat

2.1.6  WOWEEH BT I SEM W EE AN [ g i
I [v0) T ol ) O B £ £ PR R IO 5 4 (TR S) . e A
2 h JE R v PR A B RN R ) £ 4 2
¥, I H 2T 4t 2 18] 14 [8] B A /0N o 224 g i Fsf ) SE < 22
8 h I, A BN AT LT HELE 1, 2T 4k 2 1A
(18 ) B33 326 A 348 K 38 TR ) £ PR 1 B0 45 A B
VR LT Y () B /N £ R ) B R R Y A A 5
rf P B S TRD N 2 h S E 8 h B, KB At
PR F) 8O0 285 4 728 A5 i P (161 5) S5 B0 T 1) el 2

FEAAE MR, WS M 48 h 5, A
JULSR 2 1 RN L2 2 1 0 RS R O B ARG, TS
A B4 (] 3) ik AT RE R M A AR LR R
JUUSh 25 1 e 20 ALK AR Y ER 4 A v LA
B BB RS Bk BT S 30,

2.1.5 FTIR 70 Hr Ml oK B 0 f0 N 69 2050 O %
B 4 P s, HOFE SRR AR WO Dy T i A
(3 277~3 280 cm™) . BEME B(2 921~2 924 cm™!,
2 851~2 852 em™',1 741~1 742 em™) kA% 1
(1 644 cm™) WERE IT (1 532~1 533 em™) | Bk 1T
(1 392~1393 cm™ Fl 1236~1 237 cm™)Fl1 1 080~
1082 c¢m™, X5 Hernandez—Martinez 552 57 % 18
(R PGV W B G A 00 | 1) B A £ R RV VA Bl £
00 PR )RR IR W2 AT 068 79 7 B AEARL SR TIT I i B ] Xof
R B A0 A IR Y 21 A0 OGS REAE IR I 04 VA B 3 1 5
me) (] 4), 3 3% WY ok A% b 2R |l A48 B A
TGase %21 53 115 35 AN 23 5% W 40 1R v 25 13 4544 F
HheH

wfﬂ'ﬁll
B A ?ﬁ;ﬁzm
l BZ(:EZSSI 1742 l 1081
N /\J\,/\/\V\%
N /K/M
- M\J
48 h

3500 3000 2500 2000 1500 1000

Wave number/cm™

B4 BMEAXEEERARIHILE
Fig4 FTIR spectrum of salted L. crocea meat

WEREAR(E 1), Jiang M EL 2] T 2L I
%, HRPLUR R G A R AEE S 8 h 5 4 g b =3
[, I 22 AR TBORDRI AR 119 JoT b, 325 ok, £ PR B
S RRAIG L AR, 4 e o) B () 0F — 2B 36 i & 24~48
h B R S I BUE MO H (B 5) X ]
B A2 I ] £ JHE T 5 S LD 2 A O A T e )
EARBE ST 45 AL, Chen Z5PHIF 5% % SR % 1
A TE 4 C N H 10%3h S 12 d J5, RN K
et K I US4 T 1 S0 1) X 48 254
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(b)4h

(c)8h

(d)24 h

B 5 MEXHE&&EPAK SEME R (51X 5000x)
Fig.5 SEM images of salted L. crocea meat (5000x magnifications)

22 EHIFEMESKEEERNARLEHTIR
30|

221 JEHIMA R BT TR T AT R
VEAR 7 b J0T f R 2% 28 T B2 32 1 1 O B 5T R
PR R R RE R SR RN P SRR R AN R 2R
£ b BT S0 ] R )
2852 180 CHEME 5 H BT FEVE Qi e 2 e, JHE Tl
2~24 h Y RE A ER G, Ha A D
FFESE ORI AR R 2~24 h W] oK 4 1 4 G
TR B £ R AR B S S N S B AR f R B (R
1), B2 PR il il £ P 1) L 2F 24 2 1 4806 11 s
o3 R A W AR PR DT R AR T AR R 1) X £ PR
B B2 2 0, SR, 224 S 1) I [ B K 22 48 h I IR
il K B AR 20 0 M R 0 R R 2 BN & 727.38
g, 1K J2 [A] Ay i o T o B ] P S TGase B3 HE A
1 IR S IR R 0 Y 2R T3S Bk (1B 2), AT

SR £ R R

T3 —T5 T, AN TR ) P ] o o 54 O A A )
] I £ ML G 1 7 Al A e R 0 A s A
LA 3K F T EL R A 35 2 0y L R 2 A AR 285
Jv it EE A BE AL, 5 HLRE L AR OGO, SR, A T
P [F) X ) 20 PR 95 o i ) S8R P S 3 e
PEER S, M 2~8 h 5 By R B 2830 1 1l 5
0 A SR T W P 2 S, T JHE R P D S R 24~
48 h inf, N RIE W TR, AOFTERD], Sk R
FRE A R4 2T LR R B CIR B RE T, 2R
PEACR B W R i ) AT AR AR 2RO, G £ Y
WL LT 2Bt | 2 2L 45 Ay 2K 2, UL o B2 A L
WER BRI L DAY ) S R P A2 LI
KA ROULEE AL B REIR R BE S i AR ST 45 R 3
W, T G 0 R 0 £ P 2 0 065 T o B A
TUCRAE L PA) ) B B2 EL PR P TG P 18

x2 HEMEMNEHNXEEERN TPA SHHHMN

Table 2 Effects of salting time on TPA parameters of salted L. crocea meat after roasting

Jie: ) B 18] /h )% g il L2 2 B ¥
2 436.58 + 81.64" 132.18 + 30.63" 0.64 + 0.04* 0.47 £ 0.05°
4 424.66 + 69.79" 136.29 + 30.74" 0.69 + 0.04* 0.46 + 0.03"
8 512.37 + 81.76" 162.50 + 32.29* 0.69 + 0.05* 0.46 + 0.03*
24 513.76 + 87.64" 162.74 + 32.89* 0.63 + 0.09* 0.38 £ 0.07"
48 727.38 + 94.76" 190.74 + 40.89° 0.69 = 0.08" 0.38 + 0.06"

222 KN B GOMAS R HE R IR R X R o) K
B 0 R R T S O ZE A s an 18] 6 s, i
il 2 h R a2 s s, T RUUEE E) £ Y L
VLT 4 2R AR T AN R F9 o™ 7B 7 4 ] 18] BR AR
Al A 3, Sun SEPIE ST K R, 5 A £ 200 CTF 45 il
20 min Ji7 , £8 PARE i 52 BRI N B RO ES # | OF:
A ALBRAFAE o 55 ARG i BORE i A U, 095 i £ PR R

i AR 285 4 B T T AR R, I AT A
ZUE A E (K 5, 6), 3% & o Tt #2 b iR
SR iR Ca L N FU R Al b N
R K MUHMERTL B e 28, 2 5 3 I LR
21 AR 5 RN 5 — T T M 4~24 h 1K
fa ek fE s, HAanr oS EH 2 h 5
Hg ] 11 F PR R S OO 25 R A I R 25 5 (1B ),
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Jie ) B 18) 3 K Sk . A A M A B ) S e R4 3 R 215

7 FE ) 48 T f1% R i 0 P 28 0o R Tl U, R i 2 B
B R RO, IURER ZE 2 [4] 64 1] B 44
/1N, X 3 1A R i) IR A AN 2 5 i e ) €2 DAY 114 UL

ZER, (EHER AR, B 48 h J5 il £ 1) )% £ A
iR R g R B oy B, X gk — AU T A
T FIEL G 1 &8 3 T v A DR (TR 6,26 2)

(b)4h

(c)8h

(d)24h

(e)48h

6 MEKEEERK SEME R (AKX 5000x)
Fig.6 SEM images of roasted L. crocea meat (5 000x magnifications)

223 IEBHIMRNAEYR BT E RGO
N IERAZ 5 0 20 BT R AL 2, AT DA £ 12
R AT 2 MR R D R BT RS
Xof ) R B Ao A0 R R HEA T 3 BT, SRR 3
JIE 7 o A B o) Ao T ) SEE K e ol 7 R £ 1R
PR EEBR TRRFN S M s, X R
il FE b ML B T8 A IR IR, £ BT i
NG el K S b B VR SR SLE
T A TR 7 R TR R SR R RN T PR
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Table 3 Effects of salting time on taste of salted L. crocea meat after roasting
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2 5.93 £0.00° 0.38 = 0.00° 1.67 = 0.00° - 7.29 = 0.00 0.26 = 0.00
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24 7.22 £0.08" 1.03 £0.01" 3.44 £0.01" 0.13 £0.02* 5.94 £ 0.20¢ 0.24 £0.21°
48 7.62 +0.10° 1.24 +0.02 4.09 = 0.06" 0.19 £0.17° 5.43 +£0.26° 0.25 = 0.08"
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Fig.8 Radar graph (a) and PCA model (b) for volatile odor of salted L. crocea meat after roasting



24 4 1M

Je- ) B 18] 2 K s ) B AR R e b ) o o R 6 R R 217

3 it
P ] s [ e DA 00 DAY Y LA 1 5 A i i

Ji AT S5 R A S o ) ) S O £
PR 7K 53 5 o R T AR AT R I o) 8 £ PA) 119
BB RIG N, BEE R B WL A AP Y
LR HELS R SR, I TR S ] 2 fo 10 1) B9 2 ALK
ARG, B B2, 2 0 e AR AR LA S B R
# EUR KON, M 48 h il 5 A0 K B £ £
DA 225 00 e RO A B, i A AR I
T 1) ) A o £ PR 0 B AR B | R R
%, 5B AR SO 5 R, K L8 92 5 BE A
T AR T B DX R £ LTI A i )R]
AT DL 4 i ) O B A £ A Y B T R A XL
R,

& % x #

[1] LI X P, LIU C K, WANG ] X, et al. Effect of
hydroxyl radicals on biochemical and functional
characteristics of myofibrillar protein from large yel-

low croaker  (Pseudosciaena crocea) [J]. Journal of

Food Biochemistry, 2020, 44(1): e13084.

[2] ARl A AT F el e B PR Ry, A KT R HEST R

ui, W EDK T A e b E O g AR S5 M. JE s
A Y RRAE 2021 26.
Fisheries and Fisheries Administration of Ministry of
Agriculture and Rural Affairs, National Fisheries
Technology Extension Center, China Society of Fish-
eries. China fishery statistical yearbook[M]. Beijing:
China Agriculture Press, 2021: 26.

[3] B3k, Rfele, SR, SR AR N T
AR &5 TR, 2018, 39(11): 339-343.
TAO W B, WU Y Y, LI L H. Status of processing
and preservation technology of breeding Pseudosciae-
na croced[]]. Science and Technology of Food Indus-
try, 2018, 39(11): 339-343.

[4] HONG H, LUO Y K, ZHOU Z Y, et al. Effects of
low concentration of salt and sucrose on the quality
of bighead carp (Aristichthys nobilis) fillets stored
at 4 C[J]. Food Chemistry, 2012, 133(1): 102-107.

[5] WU H, WANG Y X, JIANG Q Q, et al. Changes
in physicochemical properties and myofibrillar protein
properties in grass carp salted by brining and injec-

tion[J]. International Journal of Food Science &

Technology, 2021, 56(11): 5674-5687.

[6] MARIUTTI . R B, BRAGAGNOLO N. Influence of
salt on lipid oxidation in meat and seafood prod-
ucts: A review [J]. Food Research International,
2017, 94: 90-100.

[71  JIANG Q Q, NAKAZAWA N, HU Y Q, et al. Mi-
crostructural modification and its effect on the quali-
ty attributes of frozen—thawed bigeye tuna (Thunnus
obesus) meat during salting[J]. LWT, 2019, 100.
213-219.

(8] WAMETR, ARih, BEAET, . EERMREEASHDHA 2

T MBI 'R, 2018, 43(7):
261-269.
HU X F, LIN H, SUI J X, et al. Effect of differ-
ent salt concentration on edible quality of ready—to—
heat turbot[J]. Food Science and Technology, 2018,
43(7): 261-269.

[9] URAN H, GOKOGLU N. Effects of cooking methods
and temperatures on nutritional and quality charac-
teristics of anchovy (Engraulis encrasicholus) [J].
Journal of Food Science and Technology, 2014, 51:
722-728.

[10] sk, HHFE, EXIF, F. AR LTZHEEOHE

Je M KR ) S5 22 S o MR (0], AR B6E 5 0 T, 2021, 21
(6): 107-113.
ZHANG Y, NIE Q Y, WANG S K, et al. Differ-
ence analysis of volatile flavor compounds in instant
roasted fishes with different processing technologies
[J]. Storage and Process, 2021, 21(6): 107-113.

[11] HUANG L, SHI L F, REN Z Y, et al. Effect of
transglutaminase concentration in curing solution on
the physicochemical properties of salted large yellow
croaker  (Pseudosciaena crocea)[J]. Food Chemistry:
X, 2022, 14: 100277.

[12] FANG Q, SHI L F, REN Z Y, et al. Effects of
emulsified lard and TGase on gel properties of
threadfin  bream (Nemipterus virgatus) surimi [J].
LWT, 2021, 146: 111513.

[13] ZHANG J H, CAO J, PEI Z S, et al. Volatile
flavour components and the mechanisms underlying
their production in golden pompano (Trachinotus
blochii) fillets subjected to different drying methods:
A comparative study using an electronic nose, an
electronic tongue and SDE -GC -MS|[J]. Food Re-
search International, 2019, 123. 217-225.

[14] CHAN S S, FEYISSA A H, JESSEN F, et al



218 SRS TN S e 2024 455 1 1)
Modelling water and salt diffusion of cold —smoked determined by electrophoresis and differential scan-
Atlantic salmon initially immersed in refrigerated ning calorimetry[J]. Food Chemistry, 2002, 77(3):
seawater versus on ice[J]. Journal of Food Engineer- 377-385.
ing, 2022, 312. 110747. [24] WANG Y M, LIU A J, YE R, et al. Transglutam-

[15] JIANG Q ©Q, JIA R, NAKAZAWA N, et al inase—induced crosslinking of gelatin —calcium car-
Changes in protein properties and tissue histology of bonate composite films[J]. Food Chemistry, 2015,
tuna meat as affected by salting and subsequent 166: 414-422.
freezing[J]. Food Chemistry, 2019, 271. 550-560. [25] HERNANDEZ - MARTINEZ M, GALLARDO -

[16] LAURITZSEN K, AKSE L, JOHANSEN A, et al VELAZQUEZ T, OSORIO-REVILLA G, et al. Ap-
Physical and quality attributes of salted cod (Gadus plication of MIR-FTIR spectroscopy and chemomet-
morhua L.) as affected by the state of rigor and rics to the rapid prediction of fish fillet quality|[J].
freezing prior to salting[J]. Food Research Interna- CyTA-Journal of Food, 2014, 12(4): 369-377.
tional, 2004, 37(7). 677-688. [26] YALCIN M Y, SEKER M. Effect of salt and mois-

[17] LAN W Q, LIU L, ZHANG N N, et al. Effects of ture content reduction on physical and microbiologi-
€ - polylysine and rosemary extract on the quality of cal properties of salted, pressed and freeze dried
large yellow croaker (Pseudosciaena crocea) stored turkey meat[J]. LWT-Food Science and Technology,
on ice at 4x1 °C[J]. Journal of Food Biochemistry, 2016, 68. 153-159.

2020, 44(10): el3418. [27] CHEN Y W, CAT W Q, SHI Y G, et al. Effects

[18] MARCHETTI M D, GOMEZ P L, YEANNES M I, of different salt concentrations and vacuum packag-
et al. Effect of salting procedures on quality of hake ing on the shelf —stability of Russian sturgeon
(Merluccius hubbsi) fillets[J]. Heliyon, 2021, 7(8): (Acipenser gueldenstaedii) stored at 4 °C[J]. Food
€07703. Control, 2020, 109: 106865.

[19] SHEN S K, CHEN Y W, DONG X P, et al. The [28] CHEN L, OPARA U L. Approaches to analysis and
effect of different salt concentration and time combi- modeling texture in fresh and processed foods—A re-
nations in  physicochemical properties and mi- view[J]. Journal of Food Engineering, 2013, 119
crostructure of Russian sturgeon (Acipenser guelden- (3): 497-507.
staedtit) fillets under vacuum impregnation[J]. Jour- [29] WARNER R, HA M, SIKES A, et al. Cooking
nal of Food Processing and Preservation, 2020, 44 and novel postmortem treatments to improve meat
(12): e14967. texture[M]//New Aspects of Meat Quality. Woodhead

[20] THORARINSDOTTIR K A, ARASON S, SIGURG- Publishing, 2017 387-423.

ISLADOTTIR S, et al. Effects of different pre-salt- [30] SAEZ M 1, VIZCAINO A, GALAFAT A, et al
ing methods on protein aggregation during heavy Assessment of long—term effects of the macroalgae
salting of cod fillets[J]. Food Chemistry, 2011, 124 Ulva ohnoi included in diets on Senegalese sole
(1): 7-14. (Solea senegalensis) fillet quality[J]. Algal Research,

[21] GAO R C, YUAN L, SU L, et al. Study on the 2020, 47. 101885.
change of muscle proteins during the half —dried [31] #&HH, WL, WA, S IR 5Tk T
salt—cured silver carp (Hypophthalmichthys molitrix) Xof A UL ) 2 G AR R BT R S R D). B R
processing|[J]. Journal of Aquatic Food Product Tech- 2021, 42(8): 40-45.
nology, 2015, 24(1): 31-41. JIANG J D, YANG M Y, XU C H, et al. Effects

[22] SANCHES M A R, SILVA P M O C, BARRETTO of salt concentration on texture, microstructure and
T L, et al. Technological and diffusion properties in quality of wet cured grass carp muscle[J]. Food Sci-
the wet salting of beef assisted by ultrasound [J]. ence, 2021, 42(8). 40-45.

LWT, 2021, 149. 112036. [32] SUN S, WANG S Q, LIN R, et al. Effect of dif-

[23] THORARINSDOTTIR K A, ARASON S, GEIRS- ferent cooking methods on proton dynamics and

DOTTIR M, et al. Changes in myofibrillar proteins
(Gadus morhua) as

during processing of salted cod

physicochemical attributes in spanish mackerel as-

sessed by low—field NMR[J]. Foods, 2020, 9(3):



F24% H 1 Je- ) B 18] 2 K s ) B AR R e b ) o o R 6 R R 219

364. an JU B IR R PR B 2R AR B B SE 2021, 42

[33] CAT L Y, WAN J L, LI X X, et al. Effects of (20): 145-151.
different thawing methods on physicochemical prop- ZHAO H L, FENG Y, XU Y X, et al. Changes in
erties and structure of largemouth bass (Micropterus quality and flavor characteristics of sea bass muscle
salmoides ) [J]. Journal of Food Science, 2020, 85 during steaming[J]. Food Science, 2021, 42 (20):
(3): 582-591. 145-151.

[34] DASHDORJ D, AMNA T, HWANG I Influence of [38] ZEpkmy, Db, FRAEL, . R [ERE R X v T
specific taste —active components on meat flavor as 10 Fr KUK B i BT 0 52 ()] K AE A, 2016, 40
affected by intrinsic and extrinsic factors: An (5): 785-798.
overview|[]J]. European Food Research and Technolo- CAI L Y, MA S, CHENG X R, et al. Effects of
gy, 2015, 241(2): 157-171. different roasting time periods on character and fla-

[35] TIAN X, LI Z J, CHAO Y Z, et al. Evaluation by vor in sardine slices[J]. Journal of Fisheries of Chi-
electronic tongue and headspace-GC-IMS analyses of na, 2016, 40(5). 785-798.
the flavor compounds in dry—cured pork with differ- [39] W, FESCIE, EiedE, . H X R KR Y
ent salt content [J]. Food Research International, Ko AR PE BT 52 ma o oY G R (D). B 5 R B T,
2020, 137: 109456. 2021, 47(2): 285-291, 297.

[36] XU Q B, HONG H, YU W L, et al. Sodium WU H, SHI W Z, WANG Y X, et al. Effect of
chloride suppresses the bitterness of protein hy- salting on the flavor and physicochemical properties
drolysates by decreasing hydrophobic interactions|[J]. of fish meat[]J]. Food and Fermentation Industries,
Journal of Food Science, 2019, 84(1). 86-91. 2021, 47(2). 285-291, 297.

(37] BRULTE, g, fhokiE, S ST A ZE G R

Effect of Salting Time on Physicochemical Properties and Roasting Quality
of Large Yellow Croaker (Larimichthys crocea)

Huang Li, Hu Yanyu, Ren Zhongyang, Shi Linfan, Weng Wuyin®
(College of Ocean Food and Biological Engineering, Jimei University, Xiamen 361021, Fujian)

Abstract In order to investigate the effect of salting time on physicochemical properties and roasting quality of Larim-
ichthys crocea, the fish meat was salted in curing solution containing 1% transglutaminase, 10% salt and 15% sorbitol.
The water-maintaining ability, texture, thermal stability and tissue structure of the salted fish meat, as well as the qual-
ity of the salted fish meat after roasting were evaluated. When the salting time increased from 2 h to 8 h, the hardness
of salted fish meat decreased from 948.76 g to 352.67 g, while the cooking loss rate increased from 11.20% to 18.52%.
The hardness increased and the cooking loss rate decreased when the salting time was further increased. As shown in
scanning electron microscopy image, the fish salted for 2-8 h presented a loose fibrous structure, while the density of
meat structure increased with further increase of salting time. After being roasted, the fish salted for 2-24 h showed a
large interspace in fibrous structure with no significant change in hardness, while both dense microstructure and high
hardness were found in the fish salted for 48 h. With the increase of salting time, the saltiness, umami, astringency and
richness of the roasted fish gradually increased, while the bitterness gradually decreased; the volatile odors related to the
nitrogen oxides, broad-methane, sulfides, sulfur organic compounds, alcohols, aldehydes, and ketones were significantly
increased. The results obtained in this study suggested that the physicochemical properties and roasting quality of salted
L. crocea can be regulated by the salting time, which will provide theoretical guidance for the development of pre—pre-
pared dishes using L. crocea.

Keywords salting time; texture; microstructure; roasted fish; flavor analysis



