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WE: yEAIFSRITAR RPN AN AR BHEER, IR LR 2 885
NEFEFERE. RARNBABEBRERRFRTHOMRER, 2F X KBET
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B, = B K S 1Y b BT I 45 FURE A 7 1
Tho FTREAE G 2 M, 38 U5 Sk A 6 4 R b g
0 28 5 I 7 i 8 B T L, X T 4R v IR
(B 2 N Z2 o0 AT 2/ R I LR

VFIGF fih AR R, & fill JE H Scorpaeni-
formes)fifi V. H (Scorpaenoidei)fifi £} (Scorpaenidae)
- i IV B} (Sebastinae) V- i J& (Sebastodes), T %
s FHE . HEMAE A, REFEESA TR
W WO RENE, BTN, EET
FHE DX PR VRS K 3R A L7 SRy b T 1
WIGAR T, DG & F, SE)E DL 5
1Tag . SCER e L S s R A TR R, KGE
iy DX PR EG - il 7 8 — 2 Ik T A 7 SR B AR K
HEA R AR, <A iRk,
HOh BRI B = A

TEERAE LSRG, HamER
AEFET . mHE R B, TR A 23 57 B Sk
A PETRIVLESE R, (AT, E R
RIS AN 6 (15 00 o T8 5% R I S 1) 1) i 3 25
FERNLABE R, FEARNLA G pH(E, JnsfE
KA, Ha S8 A5 X35 17 DG il 38 52 i 1Y)
fE&M s B, Wikizh 16d)5, &AM
ELRFEEEAT T 7h, HAARHWRABS, 75
K ZZ B} (Scophthalmus maximus) T£ 1% 1K iz Hi 1 F2
hz B Z /e, RBOTEE S SRR, m
TE B K I 37 BV A7 W 8 2% 0 IG5 ] DA
R e i

H A A% 52 3% 052 7% J7 i “Tke jime™J& H [l fx
JNE AR, I GRS N IR AR, DR
MR B B & R G0, Fe KB s 0 i S 55
SRS, AR 6 N 3 15 kL
PR AL, O A B T B Ik 2R O A
T FE = WM IR 77 (ATP), S8 P 3L e
FLER, WG S R TS, SRRV, B
I B8 BOSE W] LLAT 800k 2% 2% Wii(Seriola quin-

queradiata) . E.8 (Pagrus major). =N (Para-
pristipoma trilineatum) & J& i T [&TY

AW 588 S0 N BB A B 5 vk, DA B
I R A B A% PR T R R e i v 5 1Y T AT
PE, NCER GG AR i B A,
FFE Wy 3600 VA 2 FE R G T A ECOF il
PEOLIE

1 MRS T

1.1 SSEMR

B A R RV FCOT- il [ O T KO B, i
KFAEEH 2h BLRE, /54 R ILE 1,
B AR S 2 A T 41 (FM,  fish market), 14 H
KIER DK™ 5T ; T4 (SM, supermarket),
W K i AT

1.2 LAk

VF GO il 25 K 0, H R B B AR 2 LA
A= E, BRI T, B KA &R
Tk o AW A SR, X GOF fih
AT AL, ST BT R AR (F 1),

o0 4k 32 WETE IR G (38 %) 4 2hia
By J IR S0 B 5 7 B EOAE . BURE, IO IR A B
HIEHT HWIG A (0h), FHEER . TERK 6. 12,
24, 48, 72 F1 120 h BFHURE, AN]SR 2 2%
tAE AT, SM A FM 4 4% 2 45 (W 35 i B %8
T2), £ 30 min iz 25256 % )5 57 BVCRE . Hicfa 4k
WL A RE &, RFE S5 7 BI R AR % 5 BT
BRI UKAR (=80 °C) HrfAfE, T 2Ll .

I8 47 o 1 BEIEHZ% Bito & W7
o KR KA B, WAk K,
P A R o AL, B AR R 172 JCEE K SE AR
L, JR 12 BFKERUSMEHRET, 02 R
55K B AR B B 0] T TEHE B (L, em) FITE A [F]

F1 ZEHERAELERA

Tab.1 Description of experimental grouping and treatment process

| FHTT

group slaughter methods

Hifn 75 5

bleeding method

Ab¥ET7 5K

process method

W T 3K

storage method

SCD A F FR o ) PR A A4 R FLIR, D o B R A B
SRJG FHANER 23R NGRS, VKKK ©WK=3 1 1, K RKWNAE, Evk

DL B2 EhAE2.8) i
scC R UES

SA KiFagERAETTHL5h

AE R DIR R R0 °Chi

RSS2 °CHY
UKAE

#: SCD. I f&MhE-BIRNEHE: SCC. Ml -Kisasit; SA. mia-Z 283t FH

Notes: SCD. minimum stress-spinal cord destruction; SCC. low stress-spinal cord cutting; SA. high stress-suffocation in air, the same below
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HIZAR ™ iy (I £/ 30 ) B AR

primary agricultural products (live fish/dead fish) sales mode

~

J

f WA i ) TR -
fish vendors " fish vendors
L (whole sale) ) L (retail) ) supermarket
. K
fishermen catering
( FEREr ) AR il
product design cold chain
(freshness-lock) distribution

\J

77 i (B )-SR 20
freshness-locked products-supply chain

/

E1 #H N BEFEKeaEXNER"RDEENARSHE~RRITHFR
Fig.1 Current primary-products selling and designed freshness-locked products supplying of

local commercial marine fish

i

spinal cord

(d)

B2 BHEWITEE

(@), (b) VI EFBEET: (), (d) BRLMIRH &

Fig. 2 Illustrations of spinal cord destruction

(a), (b) section of spinal cord of S. schlegelii; (c), (d) destruction of spinal cord by a wire

B FRERIES (S, om), TS EHEE (R, %),
L—S8

R(%) = x 100%

WL %2 % Lee 551 18 75 IR MUIB B
FEW5 6 h e, BOM IR AL VIR 5 emx 1 emx
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Lem (/B TR AR WA 2 BE B SRR G,
ERAE, R SR G B AR 2 °C B UKAS TR
SR AL . WLAWLA R (O) i PO AT,
Lo AR WL B (cm), Ly 2 I % B LA JEE

(cm),
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Lo—1L,

0

W7 458 B 2% Misima 261" 1907 VI VEIE .
FH A A AT 00 4, BUULIA TR 2 emx1 emx
Lem (/hBRE, 7820 I L PR AR S ) de K
SO RIS B, R 3 AT .

ATP [ 25 X S EED Wik, &
H1.0 g LA, HIA 10 mL 5% (X552 (PCA), 1#
WU i #3451 )5, A 2 mol/L ) KOH 47 pH
$2.0~3.5, FIMARBSIZKESR 2 20mL, 7£ 5000 x
g. 4°C &M F B0 10 min, B EWEHGE 0.45 pm
JEME . HU 4 mL JEW, A 1mL 0.1 mol/L BEfRER
Zz o (pH 7.5), RSN 3 PAT, RS
B AR AE VIR AT o R RO L T oy
B ATP B HOCHY)

WLP pH {E DU 7 2 2% X & 3 5 W O i
B 2.0 gL, A 10 mL 20 mmol/L ) fill 2, iR 44
VW, Y% 305 (3000 r/min), ##E 25 min, {4
1% pH THE pH A, B4l 3 A7,

FI B I %E 2 % Benjakul 25" (1) J5 2 . HX
25t R, WO 24T, @A 2EALEE T
B, Hrp URREE, JEMEERRL, ffEE
sk b IEER AR, AEERRE. HE
6w FAARIE

W =100 — [(100 — L*)? + a*? + b?]?

LA 2 B A BE 58 2% Ando 551 (1
B, AT TARIRERAS Y A /e, BRI 4% 92
B [ 5E 1 emx1 emx2 cm LA, 04815
A B R] A AV I 1 IR 5 A B U0 o KR L U0
HEAT IR ARG e e 5, RO Wi W gs, W
ZAGELIE S 100 1 o

B R SPSS BAF X B AT
5 22500, BT A 45 R HE B8 bR fE 22 2R,
FHE R R o e i b A7 07 2200 0, B & K- 3%
4 0.05,

2 HEH

21 WFRFHIEGEEERRRL

AR AN S AAE A BALIAE O BLA™
Hb 1) AR GO fil DA A G e 7 i e A KO 32
B XV G il 56 5 A R BB 5T . AR
T 55 465 510 746 2% ¥4 T 300 1) 32 G S fh 48 2 11 A
BB, FEW /S 6 h, SA ZH W1 35 5T ik
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C(%) = x 100%

90%, fE 24~48 h i} JF 4 fif 4 (151 3). 1 SCD 41
H1 SCC 1 7E 6 h I} 73 1| 2Ky 22.14% Fl 22.86%, [A]
BEAE 1 d B A5 e KA B8 4L, SCD 4 fie KB H
FESL 24 h, ZJ5 B WifRfE, FENC 120 h B, 3
ZH B R B )y 47.86% . 51.43% Fi1 45.00%.

120 - —¢ SCD -#-SCC -4~ SA

a
100 a —
} -”",f‘ --g\\
Sy s0r S AN
ﬁ E 60 r ‘," b
m & i B B
BEE 40 L F b/ )
20
i b
0w ; . , , . .
6 12 24 48 72 120
I} &) /h
time

3 FEBENHETIFRFHERREHNEKL
A AN F 7 R RN B B FEVEE R (P<0.05), T
Fig. 3 Effects of different slaughter stress on
rigor index of S. schlegelii

Means with different letters are significant differences between groups at
the 0.05 probability level (P<0.05), the same below

A BA R LR IS R EALAAE B
Wia], SCD F1 SCC 41 i/ GV filt AL IR WAc 45 6 7
6~12h %A F2L (P>0.05), 12~24h W3 FTH(P<
0.05), 24 h B 4393k 3] 11.45%+3.45% F1 11.90%:+
2.10%, ZJEEA BEEZL (P>0.05) (K 4). SA
21 A BN TN [R] 34 % A 3 AR AL (P>0.05),

AR AR R UK BT RLAR 6 TALALAE fER
FECI A, 3 2H Y LA DB AL 0l B 34 52 R a3, SA
20 1 W 4 56 B 25 I T SCD Ml SCC 41 (P<0.05),
SCD #1 SCC 4l Z [A13AT B MR (P>0.05)(& 5).

22 BRI S IR EhIE R LA

B30 BT LB ATP 2 AR5 64 B v
TEVIMR AL, ATP &4 2.83 umol/g, BEE LI
[ AE K, ATP B RE i, SA A I 1 8 30 I
PR, SCD 41 F% fift 1% 5 18 . Bl & ATP 1) B% i,
IMP & & 253 G TR B, 76 24 h i) IMP
TR R K, B R [A] A ZE K, Hx 3
MR, SAUB RN, SCD AR R,
1E 120 h i} SCD. SCC F1 SA 41 Y Hx & & 43 4l
} 8.10, 9.57 1 9.97 umol/g(#l 6).

T L AT LR pH A 69 % 7R SCD il
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25 [ —e~ SCD -#- SCC &~ SA

g 20t
N
W S
\\H:[_ % 15 +
=
g,g 10 +
E S5t
0 "
6 12 24 48 72 120
5 [8]/h
time
B4 TRBINBEH TIFRFEE
AP A8 Z B T 1k

Fig. 4 Effects of different slaughter stress on

muscle contraction of S. schlegelii

25 ¢
—o— SCD -#- SCC -a- SA
20 +
k=
B0 L
@é 15 T
2 o
’@g%ﬂ 10
=3
< s
0 * . L L L '
6 12 24 48 72 120
i [8]/h
time

B 5 7B R M TR T b
AL PO B 3258 B A 2L
Fig. 5 Effects of different slaughter stress on

muscle breaking strength of S. schlegelii

SCC 2H Y pH {EL7E 24 I 300 1] 27 5228 7 1 [ 1)
B, BARAE S 9 M 6.58 F1 6.56; SA 41 pH
EAEI 0 (B 25 T e LAk s, BeARfE N
6.54 (K 7).
2.3 BRI £ B A IR U

AR AR LR & FAE 6 R AL FEV T S5
PER, IR EOFE W =X i ECSF il AL PR P
(BTG 2 352 W (P>0.05), H.¥& JIH [H) F B8 (B 3
AL (P>0.05)(3 2),

A 38,20 18] L B 4m L G TR A VA TR E]
FG S il JUL PA) 200 S S 5 4 o o TE JEURE AN, 4
Mo A 38 5) . HEZ B %, ANl BR A /N . I
48 h J5, SCD 41 4f its [a] B e A B 3% i, SCC
FSA LA B A WA 120 h J5, 3 4L 40 A ] B
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[CJATP I ADP [ AMP
EE IMP [7777] HxR [0 Hx

ATP J F ORI & &/ (umol/g)
ATP-related compounds
o N A & ® o 0 =

6 BUIERHXTAE ATP 5 RS
R.JERE A
Fig. 6 Effects of different slaughter stress on
muscle ATP-related compounds

R. raw

7.6
—— SCD -&- SCC &~ SA

6.0

0 6 12 24 48 72 120
i a)/h
time
7 HIENMHFAA pH ERF M
Fig. 7 Effects of different slaughter stress on pH of

muscle of S. schlegelii

®2 BRI R EAL R B E R EIRH R
Tab.2 Delayed effects of slaughter stress on

muscle whiteness of S. schlegelii

Hji:ﬂléh SCD SCC SA

0 56.61 +2.14

6 56.33 £3.57° 60.16 + 1.33° 55.73 £2.39°
12 56.05 + 0.34° 58.73 +1.24° 56.09 +0.12°
24 58.33 +0.34" 59.82 +£0.76" 57.53 £ 0.65°
48 58.02 +1.25" 59.34 + 0.68° 57.34+0.16
72 57.66 + 0.03" 60.44 + 1.09° 58.48 +0.34°
120 61.33 +1.45° 60.24 + 0.96° 58.08 +0.21°
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1048 KooPE

% W 45

PIA I, SCC Al 4n M la] B3 8 2, 4 i
Sy AARIE) . RN SA L, SCD 4140 ffd i) it 3%

ey e > (B«

- ~J B

=T = hS 2R KA

~,_J

_ w AN S

o L oA A

200 a ;
6 ~Hm 'L ..‘-..{"7‘

(NP

ERR  BFE R 3T B A 20 B A HE AR 3 RE
1. 5K &1 2. SCD 410 48 hs 3. SCC 4105 48 h; 4. SA ZI7jiK 48 h; 5. SCD 4L jK 120 h; 6. SCC LW 120 h; 7. SA 4L 120 h;

i S A1 i 1] 52

Plate Delayed effects of slaughter stress on muscle cell structure
1. raw; 2. SCD stored for 48 h; 3. SCC stored for 48 h; 4. SA stored for 48 h; 5. SCD stored for 120 h; 6. SCC stored for 120 h; 7. SA stored for 120 h;

arrowhead. intercellular space
24 WEIFKEENRERERM

VF B il DL G A = S8 08 5, 0% A
i 5 AL TRkl W SR T EEAT A 5T A
P o SEI R P HAG AR 3 1 1 o T i N T
i PEAT RGN . DA FE T WA SE A A HOR A A
AR A, S R I, R Jook
B, OB ROREWIR, HEEE N 58.24; R
o, WA M, WA BT, h 7.60 N;
pH {E A 7.01; ATP K ICHY HAG I H Hx, H
o 10.38 umol/g., AR T WK H &F 5% AN
AR A, S KRR, e E
5 62.60; o RHEA M, WigdiREh 1436 N;
pH {H N 6.97; {HH TIERTRIZIHEHL, WHFET K
H ATP, ATP %t 0.85 umol/g, H b IMP & &
%, 4 791 pmol/g, ADP. AMP. HxR #il Hx
SRR, /2500089, 055, 0.28 F10.37 pmol/g.

https://www.china-fishery.cn

3 g
30 FREMIEEEENEITMN

Oy A Y B 7 7 i1 DA A A
PEFTHAS B BUAR AR S B TE R H R S T AR
FeIG B AL . YAmsts , WLARM b b A e
RE H2 W 1 1 0 1) JUL T o P o UL A A 92 )7 — B
I IE] PRI . BEA DRR JULARR & B A T
ATP & AW TR, JWUERE B AL 3h 8 E 25
wrdigeE, MUAE S, RALREE.
JLER S A ILBh 8 A A B AR sz 3 LR AR
R, mARSE, B FLIR, R
W R LR (W NS R IR 70 R, Rk 7™
Yoy & U A Y pH (BT B 1F pH (L F FEEI L
PIWLEREE AL S 3 R S8 i, LR E A
LS 5 R ¥ ik B R R, LD P9 8 P A

HFE K= %4 F 75 sponsored by China Society of Fisheries


https://www.china-fishery.cn

74 AT, S MO P G i B SO R T 1049

B, WaELA YRS, mEY. LR
R, B —Fh Y B 0 IH AR T — R B AR
S fn R 2 L RBET BRSO, o
W AR 3 B B B R R )
RIS . KN AR FR DL | BE R R 3R IR B
FHEEAXY, BT HEREABIR, R R Ik
THFL, ATPIHFEW D, #ER TEESRE. 1
SR PR FLTSE R, WA REEM, N
IR &8 o, TP 0 0 ATP 5 #E R AT,
FENHE 6 h i 5 A E 15 5 90%, Ffif5 %A W
FEVEARAL, TE 24~48 h W IT IR fE

1E 6~12h, SCD #1 SCC 41 i WL H ATP 2%
MR, DL R A B, B
W ETF, 12~24 h ATP P20, WIBRE G
ML LS & 135K, LR Y4 Sk A2
fb, BB ARMEE . 1 SA 4176 5 B 8] i 205
F, THFERE ATP, SLENLAWEE R R ., AW
FEMAE , FRA AMISE S FEASRIREE T, LA
A R ARAAE BUAN R, AR AR I 8 ) 130 kA TR
HARE, IS AR RS BN fBE e L R
k55 20 i A1 i) &5 2 20 20 e i T TR £ 2 A %5 1 OG
AU, AR B, EEBINATE B (Trach-
urus japonicus) WL PR R 3K Ak () )5 PR AT BE 2 4L
TRaa s DDA € risvi A (e 2 0] 3 1 B N
20 B[] 2 SR £F Ak 45 5 1 1) F UM, Mishima 51
9% T H A (Scomber japonicus) 7E A A BLHE 5%
A R R I T LAY B AR Al LB &2 R, AESE
Je A R rf, L PA) I 0T 24 5 3 B A I 4
Bzl FRE, 24 h GBI AR(E . SALE L
SEAHML, 6] SCD 1 SCC 4H 4 A Y 7 fif 2 {5 5
AT, IEZE Rt LA IS . DL A I ik
PEATLLAE S WL P Ak, 3 ok 36 ot 4 3 T L) SE 2%
LI AR LR AR BT AR ST R SA
4 B 7 45 1 i E IR T SCD it SCC 4, #EER
R FLEGBE R fa, TR TE TR it R
T LA A R a1 TR AR B R AR I
i O JERCE A T, A LY R B A TR LR AR
WY, K S B RS IR E R e
TR DAL I ot R R X A O e R v L
BRI,

AWEFE T, MRNLRFE K 12~24 h B AN B
WCHE, R B AN WG 0, T U B T 2
TRE#% . Ando 2T LLL A B AN f B8 B0

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

fabr, Xt 8 AR I HEAT I E S B, R BRAESE)R
EELEPINE LI R, WtRUIA
A —E SEE A A G, X g TR AR
H U200 0 O 2% Ao 4 A T BORY , Tg UL P R R R
PLIILPA) Sy = 189 AL 40 6 R A7 7 T 40 ) B vl i) 45
2 L UL R R 0 Y 45 2R

32 EHEEM AN ERY

AR S0 oF 34 B SF- fif 25 K s S B DL B AR A
FAC AT BUEE AL, I XA R AR v AR
T AR A AT ERT o A PR b JTT RV R AR 1Y) (gt R
FRIH AR N 1% 5 B R AR S R JE M, G
il A5 BY ORUE S A A, 9D AU, LA R
KL B, Bt X ER R, AHRE
IEFE T A &, B KRR B BRI W . 4
RN E Y, WA Z BRI, iR
A>T o R DT R B R A S IR RRLR
MR , BN EBEEOLM H A, LA
HATP S EEW RN R, Z 5B WAL, 5t
J& 14 h BEATE K . MAGRBOE = B8N, 7
FEJG 8 h FEAIH AP, AR SL G TP A RE B ) £
FUIG VIR ATP & i, Bl v s A ] A S 4
BUTRER, 24 h PR . M P R4l
i, 75 12 h i JL-F A ) ATP, f{KFE )5,
ATP [ ff 2 IMP 2R T LA IR B A, T
IMP i — 5 [ fift 7 Ino A1 Hx S5 AR ) ) 2 ob
TR WP I 8™, IMP 2 R I EERR A 0T,
Y IMP 55 [GOF il 7 1R J5 6 55 A5 35 9% AN Al 43
(I FR . EV 48 h BT IMP &R #0AEH 55, 48h
Jo Hx N F B[R, Hx Sy re A 7vg,
AR EE R P I DIB A, BRSSO
i, IMP 4 fiff 3 %A Hx 1 B R AR50 . M L
ZT, BOREREEOEEA = R EIE AT LAY
P, TR I 6 i B0 00 f0 B B Y I
e M o

TG KRR pH(E RS = T 7.0, HFEMIE)S,
WAL LR, pH A T % . Bl 2 I B 1) 1Y)
R, TEMAEY MBI ERT, k=g —uk
ey, i pH E T+, #FE oR A B
ES QA S € IR NS RPS B A8 T )
pH TR, ARSLg, IG5 pH(ER 7.03,
PUJE A4 pH ¥ 5 PRk s, I, S AREIE
1B B SCD 4l 7F 72 h J7 [ W B pH {H 6.58, 1M
38 B ALY SCC 4 il s 38 AL 1Y) SA 2H 53 )
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1050 KopE o R 45 4

76 24 T 48 h FEE W R pHH, H —H MR pH
PIET SCD 4.,

VA FE VK S PRI 5 v R R T I O TR G T
Sy, I & B Sl B SRR RN
R 38 300 B B A YT 198 o 5 ] AR A AT 3B W 2 5 HE
Wb E

fARAETR IS, LR E Y, JEJSJF IR A
o, —EREEEEEM, HER U EAAR
PR AR AL o BB AR T B XK RSB
BRI Z PR E B R EEMIEM ., R mE
(RS IDN I EARESSE 3 HE SRR SN N RS/ B o)
R ) 6 B0 I S K I B A Ok, TR A
R, LA B 6 AR Ak S5 R R i s R 5 3L
Jir 2 A 2 11 A A ik R0 UL 4 A 1) 5L AR OGP 1
GOV 7 v it B b, 3 4 R B Ak,
JEHE3HZ A B2, UGN BT
R R R

FERThR R, AR SR e, JEARIER . I
W48 h i, LAEAL, 400 BB, AT LA
Sy 10 30 A XoF A 200 i 85 ) A A << B B P R
SCD 2H 1) 4t i 235 #4) B3 fif 72 B AR . Y2 K 120 h
Ao 20 B 43 5 ™, AH LT SCDH, SA 4 fafk Al
PR 5 A IR TR O B R, SRR N B4R R T
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IKAR TG PRSI . SCD 4% T pH B FRERE Y,
AR A 6.58, #1140 L IA] B A 4K .
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1 BE A FRECIR 25 B8 I I8 AN R 2% A
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e T — O TR B B, it — RPN,
FETG T3 N el T, 6 R R O B AT B A
T, FER R e — E R R e O
oo X R R AT AT A, B Z A
WA, R BRTC R AR o AR WS
FR V-t 5 7K s S B R AT SR AR B0 A8, IR
PRI R, R BRI, R
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ik 38 BOFE Y SCD 41 75 It 7 1] 5] 4% {4 fif 55 45 47
mTE T A MATTANE R HaT, R
120 h B} Y Hx & &4 11.05 umol/g, pH {E N 6.65,
Wr g B 9.73 N, Sl iy f S AR AR AR L. A
S 36 38 5 LB [ B B B A5, A B e
AT S 2 7 [V fil 6 B 1) R R, i HOR AR 7 b
DI B 7= b B, i By KRB EE I, W R
THPETR, g,

4 ZE

A 3 XoF BAT B S DG Sy it i BAR A 9
oM, P LB 0 5 BE O N, X AT RE
A ity TR BR DX AL AT TR o WEFE R W, 52
B ) ST LA O A Y SR FR A R A
FEW R AT . AR BB SOR AR P T I
JE, — &, A AL A B M T R 48 B I K A
T, WL R BRI AR Z AN R,
JEoph A= Oy L PO EOKARE L R &
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Effects of slaughter stress on freshness-locked products of Sebastes schlegelii

ZHAO Qian, LIU Junrong”, ZHOU Jin, QU Qinkun,
LIU Yuepeng, TIAN Yuanyong, XU Tanye
(College of Food Science and Engineering, Dalian Ocean University, Dalian 116023, China)

Abstract: China’s coastal commercial species of marine fish are both rich and varied. However, most of
the catch is produced by the small-scale fisheries, and the small-scale landings are destined for local
human consumption and sold as primary products. Economic benefit is constrained because lack of qual-
ity control concern. A construction of value chain based on freshness-locked products with upper limit
quality instead of primary products is worth to explore. One of species, S. schlegelii was taken as case
study. In order to change the existing sales mode of primary agricultural products of S. schlegelii through product
design, the exploration was carried out from two aspects: the upper limit of quality and the effect of freshness-lock.
Firstly, from the slaughter stress intensity, the limit quality of S. schlegelii was explored, including the upper limit
of quality under the minimum stress and the lower limit of quality under fatigue death, compared with the quality
status of commercial products. Then, through the management of quality determination period, the effect of fresh-
ness-locking on high end S. schlegelii was discussed. According to the degree of slaughter stress, healthy living
animals were divided into three treatment groups: minimum stress-spinal cord destruction (SCD), low stress -
spinal cord cutting (SCC) and high stress - suffocation in air (SA). The commercially available products were from
supermarket (SM) and local fish market (FM), respectively. The measures of freshness-locking were to cool the
fish to about 0 °C immediately after quick killing, and to refrigerate the fresh products at 2 °C. The characteristics
of postmortem rigor of S. schlegelii were analyzed from rigor index, muscular contraction and breaking strength.
The quality of muscle and its stability in cold storage were analyzed by whiteness value, pH value, ATP-related
compounds and microstructure. The results showed that: (D Under the lowest stress, the maximum rigor of S.
schlegelii reached 24 h after death and lasted for 24 h. In the high stress group, the rigor index reached 90% after
6 h and was free from rigor after 48 h. Muscular contraction is correlated with rigor index. Muscles under high
stress showed no signs of contraction during storage, while those under low stress contracted rapidly before the
occurrence of maximum rigor. During cold storage, muscle breaking strength showed a decreasing trend, but it was
significantly delayed in the lowest stress group. @ Under the minimum stress, the initial ATP value was 2.83
umol/g, and the minimum pH value was 6.58. Under low stress, ATP value was 0.94 pmol/g at 6 h after death, and
the lowest pH was 6.56. Under high stress, ATP value was 0.50 pmol/g and the lowest pH was 6.54 at 6 h after
death. 3 delayed effect, the whiteness of muscle fibers was gradually degraded and the space between muscle
cells was expanded during cold storage, but the lowest stress group could effectively slow down the above trend.
@ quality status at the sales, the results of fresh product quality analysis of the supermarket group and the fish
market group showed that the quality of the supermarket group was similar to that of the low stress group at 6 h
after death, and the quality of the fish market group was similar to that of the high stress group at 120 h after death.
To sum up, the commercially available primary agricultural products intermingle different levels of quality for S.
schlegelii. The product design is applied through the treatment of freshness-locking, which not only effectively
prolongs the shelf life of chilled fish, but also meets the needs of consumers for high quality.

Key words: Sebastes schlegelii; slaughter stress; spinal cord destruction; freshness-lock; delayed effects
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