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(1. B R, L 201306;
2. [ KRR S SR wE KB TR, AR R AT e i L E SRR,
B K= o R G, A T 5103005
3. A KA LB, ¥R = 572000)

WE: JTHRETH. M. B 55 B 00 48 65 oy 32 (b 45 1 BRI 2 1 KUk i
WR, SRR TEERNWERERKS e E. pH. AR B L& (TBA) H.
Jig BB AR RAE R M RVR i AT AT R . BRE, BRI MIE, WHE
BHEAFMMENSEAS. MTASEETE, P TH. 8. BF MR 2R
B KA B B H 53.71%+0.97%. 61.45%+0.72% F1 59.29%+1.41%., 5 97 48 45 JE 4
b, T M@ B . BEERNT RS ER I, KAN (3.29£0.15). (2.64+0.02)
A1 (2.15£0.11) g/100 g, MAEBH M T pHE TH. £RHAMITE, NHBESBE
R K £ BN, TBAMEM n, T, B A7 %W B4 & K8 TBAE L7 4
(0.80£0.07). (0.55+0.09) Fn (0.73+0.08) mg MDA/kg, 44 Fn fig i Bk Fn B 7 46 50 g i B8 4 B
Ao, MEZAEMERREER D FEAE. TH. B 27 kBB &K F 27
e 54, 56, 62 Fn 5T FAER MRk, EEABE. BEEE, FARY KA
FETMERA. AREY, WHESE3HTRABENTANTE, THEAKXL S ER
K, M#HEEMTBAMELRE; BFRKMB BN AN ELE R R FEL, BELA
MHAEERE, MpHERMK. AFAXTHEH M IR EF T LR AREELSE,
KB WS EE 7 R B, A MK RS

FE DS TS 254.4 XktrERE: A

YN IE B8 65 (Trachinotus ovatus) X %4 488 . Bt TR VRS EEES , FAERENE . &5
fBe . BRE24E, HUREESE, EEEAM. 5 RN, SUEEES B NUEDR, & G
5. ZAMMENREZ/MERDR, BAE fEdl . KTEEAMT, =00,
L P R i G T R A AN . 1E R 3R 5 v PEE 7 P B IE S R R BB Em A

Surmst, B eI E RO IEE, 2019 4F
F [ OO IE 65 65 SR 5E - i 0K 16.8 T3 t, H TR
(R 58 7 i 5 A Y 50%. (H BRJE 65 65 7 [ Py 5=

IS HEA: 2021-04-04  {&EIHEA: 2021-04-23

BHTE . = EMNERHORE R 2020 42 R TR (SKIC-2020-02-013); B P ML R 1k &7 %
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Bt 4 A BL L 45 9% % 1T (2020TD69)
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il X} i (Parabramis pekinensis) BI52 W, KT
AR T A Rk T R R AR, XUk
o EAER, WRFEEIRTOE S R S . B
e LR 1 S5 X AR I R SRR B R
(S, i I 2R ) T DA 2 b
HOR, RESMS . EREFEVIR AR, B
7 U B B TR AR LA R D R, fR R R
O3, TR ERRERER

H i [ P48 & F IR E 68 65 (1) iif 5 228 1
e I . B N T B R AR, A
TFF 5 35 % B O 68 65 e i T4 R ATl . A
W5 LAORIE SR 65 o ok, R TE . Wi . &
IRty B D 3 A A ) JE ) O =) £ PR BRAR AR A
R e M R 43 52 e, 1 A Ry M A i T4
IS S %

1 MRS T7E

1.1 SCIg#t R

U9 B8 65 4 K (30.40+1.00) cm, fA i &
(542.72+44.61) g, T 2020 4F 9 H W T Ml 17 97 s
PERES AR T RAETH, A S A K R 4832
ML e, BT 20 °C KA P IRAF, DA& e ekst
B .

B R T M BT U P I A T R T
TlR . IR . BRIRA . BLIRER . N % (MDA).
M EE . SR B A dr e, TN Ak
F AR L EER (TBA), LR A YRl
BIRAF; =R, gy T A B8 s
WA F; 14% = FAC-H BER W . IR
T TR TR EY) I (AgNO5=0.1 mol/L), %%
SCI R B A R T

1.2 UFE5EHF

DKN612C T4, HAM DA T ; TS0
Y HL, fEE IKA /A7 ; 809 Titrando H 3l Hi 7
A, BT A R Kjeltec™ 2300 4 H shil
L E AL . Soxtec™ 2050 f5 i A ST, FH3
& A AT A 28 28 & 5 Sunrise WOGEEARAL , i 1
TECAN A ; JTW-1044R {4 B DAL, 28
B AN R A A RN ] 5 GCMS-QP2010 Plus <,
FHERE-PUEEAAL, HAS S A,

1.3 LWk
B2 4| & R IR B 65 K R R S
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T e, BRAfmam . PME . MEERSE, JFHR
FKFEwRARNRNLE, R T KD, L
7% 5 S

S 0 18 P T R RSN e T A S50
P AT B R A R B M 1 7 vk %t
YRR 5 65 & St g AT N T, R M T2 A
Eik N4, HE 12 nfaikfsh, k.
AR T 10% BB ER 2450 U PR A A R 3R 1T K
PIFS,  If0e HL3 55 b E JF 25 4 rP E ] 48 ho R
Mgk HaET 10% MK T, B 13
(B kb)), MM 48 ho M= BB S . Kt
T&A 10% KT, Btk 1:3, JF&T
M BBV, YR N 180 W, BRI
WK 40 kHz, FEH 1 h JFHEGE, B TRER&AET
MEdl 2 48 ho HUFE: MEMIZSH)S, BRA&far, B
AL B R T B AR T, R AE 20 °C UK
A, D s i .

P Pl K4y . KL I RRL B
HE RS2 GB 5009.3—2016 . GB 5009.6—
2016 #1 GB 5009.5—2016!"" #4710 52

AL 4h g om) 2 A& 22 M GB
5009.44—2016" H1 {1ty HL A7 % 52 25 0 5 o

pHAE&GMZ %M GB 5009.237—2016™""
ME o

AR B b BR (TBA) M8 49 ) Z M2
BRU B IR REAE S . PRI 5.0 g iR Fa R,
A 25 mLIE B 50N 7.5% 1 =R 2 (& 0.1%
EDTA-Nay), ¥, R 30 min J5, RZE
At vk, BEWEW SmL TAELEE T, mA
5 mL ¥ 55 1Y & M B 4 0.02 mol/LiY TBA I i ,
BT A TN 40 min, RV WA R AT 65
FKEHZEER, A 5 mL Z05 R % A8 (B
gy, BE, TFRWEE, WL R,
T 532 nm A E W IGIE 4,0 251 A 5 mL
IO AR SR D o bR ME 0.5 pg/mL TN - .
FH ¥ WM #% B 250 pL 7§ [ (10 pg/mL), 4.75
mL $#2H% . S mL TBA iFR T HZE L@,
KV 40 min, FREFRAEBL, FKBREHE
i, MAZIRGAR, ¥E2)Z25, T532nm
M LI RO Ao
Ay x0.5x%x5
CAgxm
K, A AIIE BRERROERE, A AARIE 0.5 pg/mL
I OB RE, m SRR R (2).
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RE R ey mE  PBRITHEEL: 218 Folch 45
B 7 I BEAE B . FRER 2.0 g Rt N T 2045
H, A 1S mL &45-HEE 2« 1, Vv, R4
W (0.01% BHT), K& 244 T #45 2 ¥k (10 000
r/min, 2x15s. [A]F&E 30 s), FHIA G5 -H g
RKE30mL, FE 1 h 5k BRSO g g
A, MA 02 5 RFUE 0.85% A4 BEER K, 7F
3000 r/min [ 2514 F 0 15 min, BRE EEKS
W, T 2 N8 T T 28 A A 20 vk 4 g Ik .

JIg 19 FR BiR Ak K e 4 Mg B A 2 mL 14%
) = S AL 0 - BE VAR, 60 °C KB 41 R I
30min J5, REEZEME, HMA 1 mL #7818
KFIECKE, % 1 min, FESZEERREE
AHLER, £ 0.22 um A PLIER S 185 & T
e, 54T GC-MS #:i .

A% S5 140 HP-SMS {4 3% #E (30 mx
0.25 mm, 0.25um); FHEFE)F: PIHHIEE 110 °C
4% 4 min; L 10 °C/min F i & 160 °C, f#4¥F
1 min; L 4 °C/min FHE E 210 °C, {44F 3 min;
L4 4 °C/min THE & 240 °C, 144F 8 min, #H X
REA, WE N 1.52 mL/min, #EEEE A 1 uL,
SRR 1 SOURFR AL, HERE Rl 250 °C,

J gk S BRI B 200 °C, LT REE
70 eV, HHIIER AT E 3 min,

R MR ek i 4 2 S BEUR AR
W5, FREC2.0 g F 15 mL TS,
m H A S mL i AL, A RERS T
BT 65 °C #E 111 2% LI #4510 min, H
T 0 T ) [ AR o 4K B B [ A B (PDMIS/DVB,
65 um)] 15 25 WG [ 40 min, W B 5E A0, B A5 HL
LA A GC-MS By HEFE F# I 10 min,

S EGE S . R R” -WAX 8§55+
(30 mx0.25 mm, 0.25 um); THERF . #IHEE
40 °C, £%% 2 min; LA 6 °C/min F+ & 3| 200 °C,
{3 3 min; FELL 10 °C/min FHE 3] 250 °C, f4F
3mine HANAS, Wk | mL/min, 43R
120 (R0 #ERERE 250 °C.

Jik S B TR R E A 230 °C, HL T RE
BN 70 eV B HE R m/z i 35~350,

KR R 4 7 A0 22 X% 5 A 1R
Tis, IS M G SR e P AU 1 43 1 15 1L
114 ROVA(relative odor activity value) 6 ., % & 7
S B 5 ROVA (E A, X6 B4 XU () 53 ikt
AR, 0.1SROVASI 1Y 4 43 X B fh A XUk 2
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HEEAEWA/ER, ROVA=1 44 Ty 56 4 XUk
YT XA i KUK BT Rk R K 4053 ROVA =100,
HiAt2H 73 ) ROVA A AR

C[ Tstan
ROVA =100 x X —
Cstan Ti

A, o T 20 58 44 R e XU 8 1 4 X 57
(%) FIAH X R 1 B 58 B (E (ng/ke); Ceans Tetan
43 S0 A X A A XU BT R e K 43 AR S (%)
IR Xk 107 A JER B2 B (. (me/ke)

1.4 BUEEDH

JE W7 BR S H A B . 33 2 1ML NISTO.S 3%
BRI i MS 818 b v 1% 18] L
JIg T 18 VR R 43, R FH 0 TG ARUE — kT G E iR
o7 B 4 AR X B i 4 R KU g I B A
T 3 AU RS 18] 2 NIST mh 1 50He A7 Lo 85
Ve PEVC L KT 80 LU B A HIAE G, SR
T AU — b ik 3 45 e v IRUR 43 19 A R
o BRI T 3k, SCE B DL 1
Hhp e 2= RN, R A Excel 30 1F FE1 T 804G 25 3
FAEE, K SPSS Statistics 23.0 #4317 48 3
81, Ducan[Cik i 17 i & Hr, P<0.05 k2
TE N

2 iR

21 EXEFHS

YL BRES 0 Ko R 67.64%+0.40%, T
JE . VR L S D B £ Y oK o i A
H53.71%+0.97% . 61.45%+0.72% . 59.29%+1.41%,
225 W2 (P<0.05)(F 1), INIBERHS dofHL 2 F1 Rk
NI Wi & 543 51 16.39%+0.54% FI 8.65%+0.27%,
S ke 5 R IT A AT, FR I ORI R 65
—FrEEAZ e S, ERMMER. BHENTE, M4
PR OML R 1 o RS N (P<0.05), {HIRHE 58
P B S A PR A S EE S AR (P>
0.05). BPIE 5 % 25 g il in T J5 ML AR By & s 14
AR Tyt R b, KRN & 2R
AN (P>0.05),

22 AR

YRR SR &5 fa A R & &M (0.23+0.03) g/100 g,
I i 0 S R bR i N (P<0.05), H:
A R R T R, O (3.29+0.15) g/100 g,
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®1 FRERHSEX RS EAEFR R OB

Tab. 1 Effect of different curing methods on the basic nutrients of T. ovatus %
g 77 = JERE RS BIEE T 7P YR O e
curing method raw material dry salting wet salting ultrasonic assisted curing
K4 moisture 67.64+0.40" 53.71£0.97" 61.45+0.72° 59.29+1.41°
HMEM  crude protein 16.39+0.54¢ 22.62+0.49° 20.06+0.23° 20.41+1.72°
FLREMT  crude lipid 8.65+0.27° 10.44+0.48* 9.69+0.47 9.95+0.15°
e FTAR TR REREE, P<0.05. FF
Notes: different letters in the same row indicate significant differences, P<0.05. The same below
P P B N PR SRR, (239 68 ¢
0.02) g/100 g, M fo Py b & Rk, b 6.7 | k]
(2.15+0.11) g/100 g, HRFEMEH FEm LA, @ 6.6 t b
A T i 22 5 3 (P<0.05)(] 1), 6.5t :
T 64t d
4.0 63 |
35 ¢+ a L
I 6.2
= 307 b 6.1 |
o —-—
g § 2.5 c 6.0 . . .
25201 1 2 3 4
| [ VE
1 8 & curing method
Ex 1.0 +
05| B2 REIHEH 5 5% SO 4285 pH E H9 2
0 -1 . . Fig.2 Effects of different curing methods on
1 2 3 4
. H value of T. ovatus
[VE P

curing method

Bl 1 RIS PREEER S ErFN
LER, 24 M, 3B ME, 4SS EMIESNE, HPAE
FRFIRE R B (P<0.05), FH

Fig. 1 Effect of different curing methods on
the salt content of T. ovatus

1. raw material, 2. dry salting, 3. wet salting, 4. ultrasonic assisted curing,

different letters indicated significant differences (P<0.05), the same below
23 pH{E

YR RS £ ) pH {H R 6.65, HHAL Tk iEr
(R 2 SR WA, T BB T bR . T RN
K55 P R L (181 2). ME) N T 8 P 9 pH
{8 2 TR (P<0.05), @ BRI Tk . 18
I 0 7 0 el B M

24 TBA{&

TBA {H &% [ B 195 9 S8 Ak 7= %) MDA &
i, i TBA {EBE, BRI SEILRREIEA N+
FEYIRZ . UPIEERES ) TBA {HK (0.14+0.05) mg
MDA/kg, ZMEHIINT 5, A TBA {H &% T+
(P<0.05), T M. VR . 8P Ikl Bh I ) £ R Y

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

TBA {8 43 %]} (0.80+0.07). (0.55+0.09) FI (0.73+
0.08) mg MDA/kg, H. A [R] i il 77 ik b BRAA A
H TBA {HAFAAE 3 22 5 (P<0.05)(%] 3).

1.0
09 t a
0.8 | o 4
07 | .
0.6 +
0.5t
04
03t
02| d
01 | E]

O L 1 |
1 2 3 4

JiE s 7 =X
curing method

3 AEREH SRR 88 TBA EHIF 0D

Fig.3 Effect of different curing methods on

TBA of T. ovatus

TBA {#i/(mg MDA/kg)

thiobarbituric acid value

2.5 FEMRERAR BN S8

OPE B8 15 10 A LB R Fh 35.19% 1R A6 A
JEWFER (SFA). 32.01% RYFAAM AR TR (MUFA)
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1 32.79% ¥ 2 A FAE I 2 (PUFA) 0%, Hi
o B NS T R 43 50 Sk B KRR (C16:0). TR

SELE AR, fEMEHIIN TS, fa A SFA &
Whn, {25 K53 (P>0.05), MUFA & 3%

(C18:1), WiHFR (C18:2)(% 2), HAgKAGE" A 4N (P<0.05), PUFA % i & #8/> (P<0.05),
R2 TEBEHAAXNIIHEEEEFERARREN T2 S 2R
Tab.2  Effects of different curing methods on fatty acid composition and relative content of T. ovatus %
i3 JEA M T et 7 U5 Al B i 1)
fatty acid raw material dry salting wet salting ultrasonic assisted curing
C14:0 0.57+0.10° 0.85+0.13" 1.56+0.05" 1.46+0.11%
C15:0 0.18+0.03" 0.17+0.02° 0.20+0.02° 0.27+0.05"
C16:0 20.19+1.40° 23.28+0.33" 25.1240.38" 23.41+0.37°
C18:0 12.70+0.54* 10.98+0.23 8.11+0.38° 10.5440.23
C20:0 1.55+0.04° 1.03+0.03° 0.29+0.03°
XSFA 35.19+0.92° 35.30+0.30" 36.04+0.09" 35.98+0.50°
Clé6:1 1.92+0.21° 2.37£0.02° 2.76+0.12° 2.42+0.10°
C18:1 30.08+0.31¢ 31.09+0.12° 31.69+0.09° 32.34+0.15"
IMUFA 32.01+0.52° 33.46+0.13" 34.46+0.05" 34.76+0.23"
C18:2 19.99+0.16¢ 21.85+0.57* 21.18+0.10° 20.99+£0.47°
C20:2 2.65+0.51° 2.40+0.45° 2.10+0.09* 2.03+0.11*
C20:4 2.56+0.25" 0.87+0.01° — 1.10+0.03°
C22:6 7.57+0.33 6.11+0.13 6.210.08" 5.12+0.09°
YXPUFA 32.79+0.86" 31.23+0.21° 29.49+0.11° 29.26+0.63°
E: IO AR, TE
Notes: — means not detected, the same below
2.6 FERMERIRYIER (E2)-2,6-T " JilE . (E2)-2,6-T M, KAl

VR PR S S M . R ME L S R T B
BRI 88 % £ A R AR I 113 A e P XU W)

i (3% 3). DRI ERES fa YIRS 54 Fh R kMK
YT, AREEESS 18 B BRI 13 FP . RS 4 Fh
Bp2 1A . IR 28 12 Fh S H A XUBR P 5T 6 Fl o T
RTINS R L U
56, 62 Fl 57 Fp ¥ K ok KR o, F2E eSS |
R AR

27 ERMENKE T ROVA 747

R B 42 2R IXUR 5 ) R R e R 1R
{H (3% 3), WfsE RBCORBE . FHE . R0 R 7 30
Uiy I3 A o) B FEZ 8 65 £ PA) e R BE (R AR, ARG
RPN 5 . (B,2)-2,6-T MR
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) ROVA {H % &} 100, I 15 H Al XUk 2 5 /Y
FHXT ROVA {H o gk PR . T . 0 JHE Fn
% B 1 DR R 6% 1 R R 3 S A 90 11, 10
H1 16 G B LR B 43, LRSS 400l 8. 8.
SN 11 A, PIMIEESE W oy = E XK s, H
(E,Z)-2,6-T- I Ay 3 ol M il 00 PR v e R AR T
W Gk 4).

3 g
31 AREMEHA
AL

BIE BB 65 2 R R ME I vk m T s, fa il p
IK A3 W AR (P<0.05), b T i £a P ok
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R 3 RS X IPR G2 64F & 1 KUK BL 43 Y S 00

Tab.3 Effects of different curing methods on volatile flavor compounds of T. ovatus

FERNE IR 52 JE Y% THEE% B % 7 I8 Al B /% B/ (ug/kg)

volatile flavor compounds raw material _ dry salting  wet salting  ultrasonic assisted curing  threshold values
EE2K  alcohols
1-J%J%-3-%  1-penten-3-ol 1.52 3.06 2.45 2.86 358112
S IREE  3-methyl-1-butanol - — — 1.4 47521
1-/%E#  1-pentanol 1.34 2.11 127 1.4 150.2""
B-iti i 1-methyl-4-(1-methylethenyl)-cyclohexanol — 0.40 — — —
2-+PY%ElE  2-tetradecanol — — 0.09 — —
IRILEE  cyclopentanol — 0.18 0.18 — —
4-2.3E-1-3F-3-FF  4-ethyl-1-hexyn-3-ol — — — 3.46 —
(Z)-2-1J#-1-F¢  (Z)-2-penten-1-ol 0.50 — — 0.94 _
(E)-2-F#i-1-B¢  (E)-2-nonen-1-ol 0.11 — — — —
1-CF¥  1-hexanol 0.67 0.77 1.35 2.61 2502
(2)-3-Cf%-1-F  (Z)-3-hexen-1-ol — — 0.09 — 0.2121
2-%WE  2-octanol 0.42 0.36 0.24 — -
(E)-2- T =Wichfi-1-BE  (E)-2-tridecen-1-ol 0.33 — — — —
(E)-2- = 4#5-1-BE  (E)-2-dodecen-1-ol - — — 0.16 —
1-3E4#-3-B%  1-octen-3-ol 3.60 5.62 5.59 6.84 1.58
1-PEf 1-heptanol 1.17 0.92 1.03 0.94 5.4
24-"HIEIR O 2,4-dimethyl-cyclohexanol 0.40 — 0.11 0.47 —
IE3F/  1-octanol 2.82 0.47 0.85 0.94 —
(B)-2-3¢M%-1-BF  (E)-2-octen-1-ol 0.33 1.00 0.98 0.81 40
1-FJfi-4-F%  1-nonen-4-ol — — 0.08 — —
2.4-+—%¢ )Gl 2,4-undecadien-1-ol 0.12 — — 0.2 —
(B)-2-T=Hi)fi-1-B¢  (E)-2-tridecen-1-ol — — — 0.18 —
B2  aldehydes
3-HITH  3-methyl-butanal — — — 2.15 1.129
JKH  pentanal 0.91 0.84 0.62 0.77 9
O\ hexanal 23.83 25.58 25.59 28.37 5200
JEE  heptanal 497 — — 3.34 2.8
(E)-2-C. /% (E)-2-hexenal 0.35 — 0.22 — 1724
(2)-4-PENilE  (Z)-4-heptenal 0.16 — 0.61 0.39 0.8
¥ octanal 5.00 1.38 2.07 221 0.5872"
T# nonanal 18.79 2.58 5.91 7.35 1120
(B)-2-FJ&ME  (E)-2-octenal 0.41 0.58 0.66 0.51 38
(E,E)-2,4-F )il  (E,E)-2,4-heptadienal 3.17 2.93 2.92 3.33 10
4 decanal 2.97 — — 1.7 0.1%
(Z)- 3,3-=HEH O )- 2.1 — — — 0.13 —
(Z2)-(3,3-dimethylcyclohexylidene)-acetaldehyde
JFE  benzaldehyde 1.51 1.97 — — 41,72
(E)-2-T/%%  (E)-2-nonenal 0.45 0.15 0.47 0.25 0.08>"
(E,Z)-2,6-F —Jl%  (E,Z)-2,6-nonadienal — 0.17 0.21 0.19 0.01%

[ 7K 77 %% 45 F /) sponsored by China Society of Fisheries https://www.china-fishery.cn
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RS-
R AR T FRVY% PR MR BB % RE/(ng/kg)
volatile flavor compounds raw material dry salting wet salting ultrasonic assisted curing _threshold values

+—® undecanal 0.21 — 0.18 — 50

(E)-2-Z8J%E  (E)-2-decenal — — — 037 0.3

2-+—J##% 2-undecenal — 0.17 — — —

(E,B)--2,4-T )%l (E,E)-2,4-nonadienal 0.14 0.25 0.28 0.38 —

4-ZFHRHEE  4-ethyl-benzaldehyde 0.27 0.13 0.1 — —

3-ZIEKHEE  3-ethyl-benzaldehyde — — — 0.22 —

T#®  lilac aldehyde — 0.32 0.22 0.27 —

(E.BE)-2,4-+ )k —J#&E%  (E,E)-2,4-dodecadienal — — 0.23 — —

(E,E)-2,4-%5 —J#l%  (E,E)-2,4-decadienal — 0.55 0.3 0.39 —

+PURE  tetradecanal 0.15 0.17 — 0.16 0.06""
F7SBE  hexadecanal 0.14 — 0.12 — —

+-tl heptadecanal 0.24 _ _ _ _

+ )\  octadecanal — — — 0.31 —

Ei2K  ketones

2,3-—fl 2,3-pentanedione — 0.95 0.67 1.02 5,13

3-$23-2-THi acetoin — — — 0.23 —

1-2)4-3-ld  1-octen-3-one 0.20 — — — 0.03%1

2-FiJE-3-3 i 2-methyl-3-octanone — — 4.08 _ _

(Z)-6-2F)-2Mi  (Z)-6-octen-2-one — — — 0.14 —

6- P JE-5-BEM-2-B1  6-methyl-5-hepten-2-one 0.46 0.28 0.39 0.24 682

3-¥J#-2-H  3-octen-2-one — 0.45 0.46 0.25

4,6-— FEIE-2,3- B 2 — — 0.23 — —

4,6-dimethoxy-2,3-dimethylacetophenone

3,5-% f#-2-ld  3,5-octadien-2-one 0.27 2.80 4.28 432 15027

6,7-+ % Wi 6,7-dodecanedione — _ 0.46 _ _

BSTR 1 #h %20 megestrol acetate — 0.33 — — —

6,10,14-= H I+ T E-2-H  6,10,14-trimethyl-2-pentadecanone 0.26 — — — —

B2% phenols

2,6- T HEXTHEE 2K butylated hydroxytoluene 2.75 0.44 3.26 0.17 —

B esters

IECR ZJ%3EE  n-caproic acid vinyl ester — 6.18 — 0.7 —

%3  hydrocarbons

+—%% undecane — 12.66 7.64 — —

Z.#  ethylbenzene 0.16 — — — 2205.25%

Xf 2 p-xylene 0.64 — — 0.17 1000

A _HZ  o-xylene — 0.18 — — 450.231

2,4,4,6-VUFJL-2-BE)fi  2,4,4,6-tetramethyl-hept-2-ene 0.14 — — — —
=4t dodecane 3.71 0.63 0.34 — —

JKIER T M bicyclo[4.2.0]octa-1,3,5-triene — _ _ 04 _

K2 styrene 0.86 _ _ _ _
1,2,4-=3EH 2K 1,2,4-trimethyl-benzene — 0.17 — — 5002

+=¥% tridecane — — 0.52 — —
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%3 -
volatile flavor compounds material _ salting  salting curing values
3,5-“HE+ 88 3,5-dimethyldodecane — 0.40 — — —
2,4- 12447 2,4-dimethyl-1-decene 2.17 — — — —
5-HEE-5-9FE T4 S-methyl-5-propyl-nonane — 0.13 — — —
4- LA HIK  4-ethyl-1,2-dimethyl-benzene — 0.19 — — —
IE+754E  hexadecane — 3.20 0.73 — —
(B)-1-.5:-3-H IR % J5E  (E)-1-ethyl-3-methyl-cyclopentane — 0.17 0.19 — —
3-2.%E-2-F%E-1,3-2 /%  3-ethyl-2-methyl-1,3-hexadiene 0.16 — 0.24 0.2 —
2,6,10-=H &+ "5 2,6,10-trimethyl-dodecane — — 0.22 — —
(BE)-9- =+ (E)-9-eicosene — 0.2 — — —
1-—+ )%  1-docosene — — 0.24 _ _
3,55-ZH32-C%  3,5,5-trimethyl-2-hexene 1.00 403 326 3.2 —
(B)-9-+ /\Bith#  (E)-9-octadecene — 0.43 0.8 — —
B-fi11##% caryophyllene 0.11 0.29 0.39 — —
2,6,10,14-PUFFE+F kE  2,6,10,14-tetramethyl-pentadecane — 1.10 1.51 — —
(2)-5-+VU-3-F  (Z)-5-tetradecen-3-yne — — 0.09 — —
1,5,9,13-+PUke U4 1,5,9,13-tetradecatetracne — — 0.33 —
1-+ZJf-3-%¢  1-dodecen-3-yne 0.91 2.69 2.85 2.49 —
+-b%t  heptadecane 0.22 0.90 5.74 0.19 —
%% naphthalene 0.11 — — — 602"
3-+=He 3-dodecyne — 0.29 0.28 0.28 —
1-E T2 Ot 1-butenylidene-cyclohexane — 0.34 0.43 0.63 —
L11-+ =% 1,11-dodecadiyne — — 0.27 — —
HAfth  others
N-FEE 2%  N-methylethanamine — — — 437 —
=% N,)N-dimethylmethanamine — — — 1.27 1.4
L-N%M 4Bt L-alanine ethylamide — — _ 0.19 _
1,2- 3% B pentyloxirane 0.15 — — — —
ZHFE MR  pyridinium, dinitromethylide — — 3.98 — —
MERERlSE  trihydro(pyridine)boron — 3.82 — — —
WENE  Pyridine 4.37 — — 1.66 2 000>
2-JZHERENE  2-pentylfuran 0.19 0.24 — — —
1,2- AR PEgE - 8-oxabicyclo[5.1.0]octane — 0.62 — — —
(E)-2-(2-BuJi 5)-9K MR trans-2-(2-pentenyl)furan 0.19 — — — —
5- 2R HE-7-50-1,3- T A-2H-1,4- 2K F T RUk-2- 0.27 0.81 — — —
7-chloro-1,3-dihydro-5-phenyl-1-(trimethylsilyl)-2H-1,4-benzodiazepin-2-
one
1-+ )\ BB S 1-octadecanesulphonyl chloride — — 0.12 — —
2,4,6-=HIFENLIE 2,4 6-trimethylpyridine — — 0.09 — —
1-E AR =+ Zk5t  behenyl chloride — 0.26 — — —
1,2-3%+ =% decyl-oxirane — — — 0.3 —
L5 methoxy-phenyl-oxime 2.82 0.87 0.51 1.23 —
NN-ZTEHE  N,N-dibutylformamide — — 0.18 0.16 —

o E K P2 % 2 32 /) sponsored by China Society of Fisheries
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1074 Ko %R 45 %
F 4 FRHITIR BB ESE & M XUBR AL 2 S X SR JEE (ROVA) B
Tab. 4 Relative odor activity value of volatile flavor components in salted T. ovatus
JERE T 1 R P B s )
raw material dry salting wet salting ultrasonic assisted curing
AN ¢ s /,\ I /*‘ I /*\
HaEMAFR ROVA HEM4H ROVA HEmAT ROVA wEmAar ROVA
compound compound compound compound

g 100.00  (E,Z)-2,6-T —JdfE 100.00  (E,Z)-2,6-T —Ja&ME 100.00  (E,Z)-2,6-L )& 100.00
decanal (E,Z)-2,6-nonadienal (E,Z)-2,6-nonadienal (E,Z)-2,6-nonadienal
T 5751 O 30.09 (E)-2-FJils 2798 R 89.47
nonanal hexanal (E)-2-nonenal decanal
F e 28.68  1-3F-3-MF 22.04 TfE 25.58 T 35.17
octanal 1-octen-3-ol nonanal nonanal
1-305-3-Hd 2245  PUREE 16.67 O 2437 O 29.86
1-octen-3-one tetradecanal hexanal hexanal
(E)-2- T/ 18.94 g 13.83  1-F)f-3-FF 17.75  1-3F)f-3-FF 24.00
(E)-2-nonenal octanal 1-octen-3-ol 1-octen-3-ol
[N 16.05 T/ 13.80 g 16.79 ¥ 19.82
hexanal nonanal octanal octanal
Ty 842  (B)-2-THims 11.03  (2)-4-Bikims 3.63  (E)-2-Tiuis 16.45
tetradecanal (E)-2-nonenal (Z)-4-heptenal (E)-2-nonenal
1-3F f5-3-I% 8.08  (E,E)-24-P¢ "I 172 3-C%-1-B 214 +uEE 14.04
1-octen-3-ol (E,E)-2,4-nonadienal (Z)-3-hexen-1-ol tetradecanal
S 598  (E)-2- M 1.14  (EE)-24-Pi I 139 3-FRTRE 10.29
heptanal (E)-2-octenal (E,E)-2,4-heptadienal 3-methyl-butanal
(E,E)-2,4-PF —Jls 1.07  2,3-I% 1.09  (B)-2--)di 1.05  (E)-2-Z/ils 6.49
(E,E)-2,4-heptadienal 2,3-pentanedione (E)-2-octenal (E)-2-decenal
1-Pifs 0.73 1Pl 1.00  1-PifE 091  pifg 6.28
1-heptanol 1-heptanol 1-heptanol heptanal
(2)-4-PE)filg 0.67 K 0.55  2,3-R_fH 0.62 =H& 4.77
(Z)-4-heptenal pentanal 2,3-pentanedione N,N-dimethylmethanamine
(E)-2- )il 0.46  HHE 028 ks 033 (Z)-4-Bfils 257
(E)-2-octenal benzaldehyde pentanal (Z)-4-heptenal
TR 034 (B)-2-)-1-BF 0.15 +—M 0.17  (E,E)-2,4-F& )i 1.75
pentanal (E)-2-octen-1-ol undecanal (E,E)-2,4-heptadienal
+— 0.14  3,5-3% —4%-2-F 0.11  3,5-%% " J&-2-Fifl 0.14 FEE 1.55
undecanal 3,5-octadien-2-one 3,5-octadien-2-one 3-methyl-1-butanol
o 0.12 1K 0.08  (B)-2-F/i-1-H2 012 2,3- 1.05
benzaldehyde 1-pentanol (E)-2-octen-1-ol 2,3-pentanedione
(B)-2-C)E 0.07  1-3H%-3-1 0.05 (E)-2-CfhMk 0.06 1-BElE 0.92
(E)-2-hexenal 1-penten-3-ol (E)-2-hexenal 1-heptanol
1-J K 0.03  6-F5E-5-F4-2-fi 0.02 1B 0.04  (B)-2-)#ms 0.89
1-pentanol 6-methyl-5-hepten-2-one 1-pentanol (E)-2-octenal
(B)-2-)i-1-FE 0.03 1-CE 0.02  1-5H-3-F 0.03 ks 0.45
(E)-2-octen-1-ol 1-hexanol 1-penten-3-ol pentanal
6-H1He-5-Pei-2-Mi 0.02  ABTHIE <0.01  6-FIEE-5-PEl-2- i 0.03  3,5-3F —Ji-2-Hi 0.15
6-methyl-5-hepten-2-one o-xylene 6-methyl-5-hepten-2-one 3,5-octadien-2-one
1] H5-3-I% 0.01  1,24-=3HZ% <0.01 1-CEF 0.03  (E)-2-3J#-1-BF 0.11
1-penten-3-ol 1,2,4-trimethylbenzene 1-hexanol (E)-2-octen-1-o0l
1-Cf 0.01 1-CE 0.05
1-hexanol 1-hexanol
L7 0.01 1-% 0.05
pyridine 1-pentanol
# 0.01 1- )3 M -3- T 0.04
naphthalene 1-penten-3-ol
3,5-3 -2 0.01 6-F1E-5-Pesi-2-M 0.02
3,5-octadien-2-one 6-methyl-5-hepten-2-one
Xt R <0.01 lind <0.01
p-xylene pyridine
V¥ 3 <0.01 X Z 2R <0.01
ethylbenzene p-xylene
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oL, ANt K EERS, BF
TE R 35 25 53 (P<0.05), Smdl H %P fff oy 4 3k
A B, MEH I TR N AN RS 0 T 2
B sBiEit Ak, TR K
FEOK R, MBETHMPFM T, T
ok BRIk R R, B S B B2,
YIS/ e WAL %y N v e M S e e
SRR, A AL BN Tt N G5,
FrK TR, AR TR £f PR oK A AR,
H 2R B ¥ (P<0.05), TEMEHIIN T, MAEhH
R FUH AR D7 7 1 2 3G N (P<0.05). JHE il i 72
ol oK A sm, EAR. B A
HAALRESR, K. Ui B A L R A R
S, ELE I T fa PR R B R A B e
i, AR T K S R, M RO S
O A X 4 2

32 T RSN EREE E & 87 pH &
aEA

B W BRI, BENS W
77 At R A Ml Je Bk o) A B
[a] if £8P K o3 R SN2 1 A o A R Y
e, ERE MR, KB EE AR, THEE A
R v T A P R 1 D7 5 (P<0.05).
P I B IR ) P P B S TR
1% (P<0.05), it 0X — PG B Jit DR B8 A 3 T LA
IPRIE HE A, B A A AL S BIFSE R ]
P I B MR ) T AR s WA R, [
HEBEIR F B RR 1 ) A=

PR N 5 pHAE R R, Hrp g
P pH fEL S5 =i, T P 90 B G ) #42 P) pHL A

o T = 85 55" k3T i 5L 0 (Crenopharyngo-

don idella) J5 , fa X pH{H TR, SAMFREE R —
., A pH A T Y J R AT RE 2 A P IR DT
WK ALG WK, IRITIR . FLIR AR AL 2R
T, A )RR T LR b L A,
HAB A A, JF 77 A2 AR ™ i i,
7 I Al B N ) £ 1A pHL fE I IR T R R Y
(P<0.05), Jit [A] AT BE 2l 75 5 T LA 9 g 7 A
FUSTAME, MIIEARIITRR AR, Al pH B FRE.

33 A REEHEI ST ONR 84S TBA EF SRR
2 B 52 M

T T J5 fa pd TBA (BT, £ @
PR A N B AR A R N . WFSE R, AL AN BE

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

e EIR T A AL™), TBAER B SHTEA —
SEMIACE, AR — T . A AR B
K&, k5 65 (Decapterus maruadsi) 75 i i Jin
TadFEh TBA (B340, M+ =4 TBA {64 0.7 mg
MDA/kg, FSHESEY A58 &8, Tt TBA A
3 TR, R TN £ R IR D AT R
B, SSRGS AT . R Dk Al Bl R A L
TR ME f0 A TBA (W& 3, 1 SO B4 19 IR R
A fig A2 e 75 U DR G 2 AR ™ AR R 3 e L e
[vi] i gk o e R R R M O 3, DR AR
ALY,

i1 PR i 15 7 Tl S5 VR R 43 fige = A= U 5 PR i
M, HLR AR M XUR ) 0 i) T T
TR, fadh PUFA NMURIXVERZ, SR
fLREAR, it PUFA & &di/b . U 25 0 0 e G 2 g
TR, XORAR BRI HT A i, MUFA
] B S T R A B RN A R R, R
I, o TS IRER (DHA) 55 o-3 26 1R
HAREME . BRImAR . PomSEER, &AL
TEFRYRY, SN FE S TS, R
DHA )& BRI, 875 4l B e il €0 Y vh DHA
B i i E AT AR AN 77 (P<0.05)

34 TEIMEH 75 2 5F R 62 65 42 % 1 R 4
AP

P 68 6% 78 W 0 T, #58 & 7k KU 9 5
e R A, B M. BERChEE
PERMERRY) T, BERY AN & &R, O
fE . FE . TR, (B)-2-TJ&ME . (EE)-2,4-5
I T N (B,2)-2,6-T- M5 T 7 g il i T 5 ny ;A
R, 5 RSN WU g R A, H
X 6 FIEESEY) B8 R R KR 1 o3 OO 28R A
n-6 N8I 15 1R 19 S0 Ak e fi (D SISk 2 R AE A=
PREIR), BA TR AR (R ) Ktk (R ik
FEYP, BN IR 6 5 7E T I TS IR D Ak, B AR
Ao, CREANEET . B8
it ) F PR O T A G B e T A R T vk
< W P U AT BE 23 I PR AR R B B R Y R A
. (B)-2-T/amE 2 Gk . AW, mT
B (B)-2-F M AR ok . MRk, g
T 3 2 W RR PR TR S HL S ik AR Ak ) B i s A Y
(E,2)-2,6-T Il WA 5 &0k, 78 3 Pl S n T
fa R R, A R, (AR,
AT T o) e ] 8 ) 5 ik i K o
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PR AL S Y AHE T RESE, UK B B4
X AU 9 56 e A /s, ELAS R 2 Ak B ) 1
i, fn1-2pd-3-i . BUBERES SR U5, 1-
OB 10 -3-BE . 13- . (B)-2-E @ -1-
Pt B AFDRE 5 B A TRy, T 1P 1SR ARG
RN, 1-SE M -3-ME o CHE KR B, A
FAEAE DU R 0 A AL A, B R OR | B 4
Ok, SARNT A AR S A O T A
R, 1-CBE . 1-0-3 BE . 1-2F06-3 BEAE
W4 (Trichiurus haumela) [ J5 2 5 T+ =5 HoA FE
MEPEXR Yo ITFEABIETE Y, 1-COBE, 1-130-3 B
A TR AR XK 8053, AT B8 PR A ol F oA [ T 25
(BE)-2-0-1-BEHA WK, 7EMEH N TJ5 ROVA
{E>0.1, X i il £ PR A AUk BT B VR .

M A0 & W) 2k BT 16 07 IR %) B itk S B
KWy A A, B R, xR R XU
TTRREL /N B IE B8 6% £ (A R R AR Y 2,348 T
3-EH-2-10, SN TS, PR RIS
PR o 2,3 R BA Y BRIk, HAET
It R 7 U5 Bl B R o £ PR v Oy O B XUBR AR 4
7T R 2 T £ PR A XU R EL A B A 1 o i S
TJa, A 3,59 G -2-H AR & s, H
BAZhYmIR, AR, 2 M A Xk
() H B oY = e A = TP AR
FHG O VE T B A AR L, BRI, S
A7 B R ) PR PRI =R, S e A
A DRI 1T 7 At I 7] A ) £ P b R A
Jir DXL AT i A A PR U A R N 2 ZLE A, AR T
AR EE R E T, T A =

4 25

P TE B 65 25 3 b OAS TR s 1 O 2X0m TR,
B AG R B v KU ) = A AR Ak, Y
IR B pH (EREA, KL AR FRTHLAR 5 7
o, Hoh i R Ko E R, TR AR
oK. ESNIN TR, ARPiEEE
i E RN (P<0.05), TR B D ES
T At 3 g A O oo P A R R N TR
K AR RO, BRAR B b R A R,
R ENNRIR R THE 887 5l B ) . TR .
YR I 88 5 22 AN [R) i 1) 7 ik A B AR RN R 7 R
AR AR R 7 R s 3, T 22 AS U R
PR 2 B/ o ASHIE ST I JRURE B 3 A [ g i o T
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Effects of different curing methods on physicochemical parameters and
volatile flavor components of Trachinotus ovatus

ZHANG Jinwei ?, HU Xiao >, CHEN Shengjun >, WU Yanyan >,
WANG Yueqgi >,  PAN Chuang >, HUANG Hui >

(1. College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China;
2. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences,
Key Laboratory of Aquatic Product Processing, Ministry of Agriculture and Rural Affairs,
National Research and Development Center for Aquatic Product Processing, Guangzhou 510300, China;
3. Sanya Tropical Fisheries Research Institute, Sanya 572000, China)

Abstract: Trachinotus ovatus is a marine commercial fish because of high nutritional value and special flavour,
which is widely cultured in Guangdong, Fujian and other southern coastal areas in China. In recent years, as the
production of 7. ovatus increases, T. ovatus in the domestic market is mainly sold live or chilled, causing many
problems such as short shelf life, low economic benefits and so on. Salting is one of traditional ways to preserve or
to process fish. Salting is based on the penetration of salt into the fish muscles as a direct consequence of its ability
not only to reduce water activity of fish muscles and inhibit the growth of microorganisms, but also improve the
quality and flavour of the product. Because 7. ovatus has no muscle spines, it is suitable to extend the shelf life of
products and improve the added value of products by salting, air drying and other techniques. Traditional curing
methods include dry salting, wet salting and mixed-salting and they have some shortcomings such as slow curing
speed and uneven curing. With the development of technology, ultrasonic assisted curing and ultra-high pressure
assisted curing have been developed, which has the advantages of fast curing speed and good product quality. At
present, there are few reports on the comparison between the new curing methods and the traditional curing meth-
ods. In order to explore the effects of dry salting, wet salting and ultrasonic assisted curing on the physicochemical
parameters and volatile flavor components of 7. ovatus, the basic nutritional components, salt content, pH, thiobar-
bituric acid (TBA) value, fatty acid composition and volatile flavor compounds of salted fish were determined and
analyzed. The results showed that after different curing processes the protein and fat content of 7. ovatus increased,
but the moisture content of 7. ovatus decreased. The moisture contents of dry salted, wet salted and ultrasonic
assisted salted fish were 53.71% £ 0.97%, 61.45% + 0.72%, 59.29%+1.41%, respectively. Compared with fresh 7.
ovatus, the salt content of dry salted, ultrasonic assisted salted and wet salted fish increased, which were (3.29 +
0.15), (2.64 = 0.02) and (2.15 £ 0.11) g/100 g, respectively. However, the pH value of T. ovatus decreased after
different curing processes. After curing processing, the lipids of fish meat underwent oxidation reaction, the TBA
value increased. The TBA values of dry salted, wet salted and ultrasonic assisted cured fish were (0.80+0.07)
(0.55+0.09) and (0.73+£0.08) mg MDA/kg. The fatty acid composition changed after curing processes with increase
of saturated fatty acids and monounsaturated fatty acids and decrease of poly-unsaturated fatty acids. In this study,
54, 56, 62 and 57 volatile flavor compounds were detected from 7. ovatus, dry salted, wet salted and ultrasonic
assisted salted fish respectively. The volatile flavor compounds were mainly aldehydes, alcohols and ketones,
which played an important role in flavor formation. The results showed that compared with the other two methods,
the water content of dry salted fish was the lowest, but both the salt content and TBA value was the highest. The
relative content of aldehydes and alcohols in the volatile flavor compounds of fish cured by ultrasonic assisted was
the highest, and the pH value was the lowest. This study can provide technical and theoretical reference for curing
processing and production process optimization.

Key words: Trachinotus ovatus; curing method; physicochemical paramaters; volatile flavor compounds
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