—l—’J . ].J_

P E ks E 9 RRTYER 5

AR 7 2% S 8 R R
Wamlim, ST, W,

Effects of thawing methods on the quality of Ophiocephalus argus
YANG Mingyuan, JIANG Jingdan, XIE Jing, LU Ying

TEZR )1 View online: https:/doi.org/10.12024/js0u.20200503055

BT RO A SR

Articles you may be interested in

AN RV R T VX R A £ B BE AR

Effects of various thawing methods onthe physicochemical characteristics of frozen tilapia fillets

Mol B, 2016, 43(4): 38 https://doi.org/10.3969/).issn.1007-9580.2016.04.008

AN TRV R D5 2R SRR 4 S G 001 111 0 52

Effects of different thawing ways and multiple freezethaw cycles on myobrillar protein intermolecular force of Sepia esculenta

IKF=2ER. 2019, 43(8): 1839  hitps://doi.org/10.11964/jfc.20180711383

ANTRIAREE 7 O /N i A VR ot S5 ) 2 )

Effects of different freezing methods on the quality of Larimichthys polyactis during frozen storage
Fp D T SRR UE. 2018, 8(6): 1 https://doi.org/10.3969/j.issn.2095-1833.2018.06.001
ARV ATy O B A A0 Rt TS

Effect of different slaughter methods on quality of Oreochromis sp. fillets

B KPERE. 2013, 9(5): 13 hitps://doi.org/10.3969/).issn.2095-0780.2013.05.003

L8 {3 A DNASTTHRiC 70 2 B i ik
Isolation and screening of microsatellite markers from Argus snakehead fish Ophiocephalus argus

FE IR 23R 2010, 25(3): 260 https://doi.org/${suggestArticle.doi}

THIED T 200k — B £ BE 7K 5353 A 1 i ST S0

Effects of heating methods on water distribution and quality of silver carp surimi during two stage heating

KEEFPER 2R, 2021, 36(4): 646 htips://doi.org/10.16535/j.cnki.dlhyxb.2020-221


http://www.aquaticjournal.com/article/doi/10.12024/jsou.20200503055
http://www.aquaticjournal.com/article/doi/10.3969/j.issn.1007-9580.2016.04.008
http://www.aquaticjournal.com/article/doi/10.11964/jfc.20180711383
http://www.aquaticjournal.com/article/doi/10.3969/j.issn.2095-1833.2018.06.001
http://www.aquaticjournal.com/article/doi/10.3969/j.issn.2095-0780.2013.05.003
http://www.aquaticjournal.com/article/doi/${suggestArticle.doi}
http://www.aquaticjournal.com/article/doi/10.16535/j.cnki.dlhyxb.2020-221

#3055 W BB HEREER Vol. 30, No.5
202149 H JOURNAL OF SHANGHAI OCEAN UNIVERSITY Sep., 2021

XEHKS: 1674-5566(2021)05-0913-09

% % 75 =3 5 82 B BTS20

WHE, ERA, WA, P

DOI:10. 12024/jsou. 20200503055

@%1,2,3

(1. BRpIEAE Ry frdheibe, BifE 2013065 2. AR ARAS TR ™ S I JR AR G g ik 22 4 XU P A S 8 %, BifF - 2013065

3. BRI T AR BRI S L, B 201306)

B E: RIS TT X (R R DK ARR | TR R R I R ) X 5 888 ( Ophiocephalus argus) & J5 5%
W, 53 M AN TR 7 R gk RN 18] R R0 R 3R 5K ) IUSTERSE SR VR E 5 KPR 55 54 (total volatile basic
nitrogen, TVB-N) |Gt 2 1% i ( thiobarbituric acid, TBA) A FH A9 A2 AL B0 , 45 & HLH 20511 MU B F
B0 7 X B S ) e/ N R R T o 5 SR B« BRI i R RIS SR, LU K AR R, (R O U T
R AR R, R 7K 3 e 33 5 L VAR 1) 25 JOUHE B 14 45 SR AT L A8 22 5 ARV VR 100 W B 2k 3 B/, 197K g i
45, TVB-N (A TBA fEifie/No Behh AR AR 4 i 00 A RELR A FIRGE P2 5 R AN B, (EL R AP AR R AR I B
5 AL A A 5 D 1) 8 PAD o SO (S0 T AR TRLARR U, e O T[] 240 D0 AR IRL AR VR 19 1730 254 S B A 7 1 0 A 22 T 5k

%, K AR VR A o S 8 Y Tk AR g R o =K
RISl R S WOKARTR
FES>ES: S983 XHEkFRER: A

5§ ( Ophiocephalus argus) , {3 44 B, &
B WHIR K B2 —, SEEFRFE B,
PSR, R Z TH S 2% Jioh, Hid AR
B R ZG BAE T, AT RS FIA W T H Y
25U T IR JE B AR LR s A 1 A
SET R AT TG TR AR 2R R
BB H P BT BT S OR 2 A . PRI,
PRAIEL 888 1) PR Joi i o BAY S T

H R, ¥ U5 DR 980 15 6 5 1] 0 O i T Bz
—  (ELLE AR R o R oy, AN [) 9 A R 7 22 x f R
PR BT K A3 0 R0 UL PR A B 7 A B
A P B R Y e TR [l iy Sk
02 5 RS I O A R 2R TR g
TR K A T A ORI IR A5 4 R R R T
R, AL S A VR R A0 i VR 0 2R R R 28
PR GE G g 107 AL, i R J5 L 22U #5
o A SCHE ST RS R K KRR

s B H: 2020-05-23 f&E HER: 2020-07-21

VRT3 2O AR B AT A O, 25 R R, i Lk K i
VR Al i DR R VE R 4, 20 B (e e, 3 T
ASPEAR ., R A R T A R ORI
JK AU TR P I A R X BE £ R YRR e B
K AR R B £ R K oy B o LA A A A5 L 0
PEARAL A AR B AR R R AR B B/

FL T, X B i K AR 7= il B A0 £ ik T2
WA 2 o G 1) fif U 5 ST T AT 4GE
I, A S HU BRI A O I K AR R I AR R LR
TR UR 4 R s 2 B 83 00 PRKIE (R R 2R
FRMEFK 1) UL 4E 8 5 & 5 TVB-N {f,
TBA (A TR S5 45 5 , 45 8 LI ZL A1 Fi gk
B, LUIERTEAS [ i R 7 200 5 85 6 T A 520
Wi FF T P A X 2% 386 i S 582 W e /DN 1) gk 1 55X
h B 8 P JEORL AR B 0 I R o O Al T R 3R
B .

EEUWE: 2019 4 Bl diRHCR TS BT H (2019-02-08-00-10-FO1143 ) 5 B AP 21X S 2= T A 37 T H (201709)
PEERIA: HWILE(1993—) U3 WL WFE A, DFE 07 16 AR AR o E-mail :979696195@ gq. com

BIS1EE: /5 B, E-mail;y-lu@ shou. edu. cn

http: //www. shhydxxb. com



914 B SR = SRy N = 1 30 &

1 MRSk

1.1 #E5iRH

S 8 BT I AR B X A SR
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VRRIR (ERR , 1 24 4 A Ak 2k 0 A B 7 5
BRIRED FRIRSR Ak B - SIL W, & vk
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1.2 UE5E%
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b AL A PR 75 BSA224S 43 B R
S TN BEAL A B R A B 75 TKA T10 473
B, IR S0 % B A RS 7 5 YB-HY001-00
VR T AN, T 5 WK BE ST 5 NE-C1475 #9330 %
r, HASKA R (1) A5 R 7l 5 Allegra X-64R 5
A IR B L, DL E SRR (R D) A
BRZSFD 3 TA. XT plus #0EMHR AL, 484 AL A8 A R
23 AR 8400 4 { Byl K E AU, #E T4 (E
5 BHATBRZA ] 5 Spotlight 400 {37 I8 41 4
FEHAL , 43R R IR (i) A BRA T
1.3 WA *

13,1 S f iy i
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H SRR K IR AR IR 4 A iy
FEATER , IR 00 5 A0 5 A i 0o 8 4
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TR A A8 5 30 7K 5 < SR FH B A0 UK R ) L8
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GREIEEIS ot ey R ) FE N E R N AN
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1.3.5  GfRE He ZBR (TBA) (&

2% PAOLA 26 iy ik i A e, LS.
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mm/s, S JF A5 RN 6 YCFATIRE P2
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R T4 24 h BR 57K 93, Z I # S5 IRAL R 4%
1:100 &5 WS 5843, HIAE B 20 A0 565
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Tab.1 Sensory evaluation criteria of sample quality

PEMFRAR Evaluating indicators

PES bR Scoring criteria

/38 Scores

(AT I N /N 16 ~20
10 AR 11 ~15
earance 4
PP Appearance (20 77) P 6~10
1 AR <5
h P i 55 26 ~30
0 PR A i 5 21 ~25
Vi y YA
HOR Taste(30.51) S S T 16 ~20
TG0 PR 55 R <15
107 AR 26 ~30
. A IREHRAR 21 ~25
1= J ya
LR Smell (30 71) aFRE IR 16 ~20
e Tt TR <15
£ R R E R PE LT 16 ~20
£ AT A NE M T 11 ~15
Jak 4
I71J8% Mouthfeel (20 43+) PR 22 610
Ao R ARBE , MR AR 22 <5

1.3.9  Hdasbpt

SR 3 ASATINE , IR DGR B BR A
K H] SPSS 22. 0 B kAT 8K 5 7 22 407, i
Excel 2010 F1 Origin 9. 1 B AT B A BN 22
E]8

2 RS0

2.1 AEREFRTTBIE R E]

PP 1 RTORIT, Bl I8 O L D K R R S A
AR AR 4 b i o T 2 0 A R ISF 1) 25310 A 8
35,100 #1200 min, if ] 25 53 W25 o TR AR A
I e, X e DRI A e T3 AR Rl R
F AR LR R, A B R B Bk
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figp VAR I )AL o T PR A O e A v, R R 4K
18, ARAFERT ALK
2.2 @EFAXSEEK TR

PRAKIE (R R 2 FE R AK Ty ) o 1 ok L
JULPA R BB A T R 2 AT, 4 R[]
fige U5 J7 3 RO R R YR R Bk R R
(4.81% ) 57K J18 55 (72. 14% ) , 3SR s
2 RA RN KT IR, TR 1 1E A
PRI S AN ST AT A i o A v AN )

—u— P RYR Microwave thawing

—— i/Kf#F Flowing water thawing

—A— WRMAY Normal temperature thawing
—— {RIRAY%E Low temperature thawing
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Fig.1 Thawing temperature curve of

Ophiocephalus argus
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BRARE/N(1.16% ) 357K F1 38 (80. 04% ) , X
e PR ARIELAR S, il fie 45 A= A S 10 52 21 400 1
HERR AR et toh, IREARE T,
RGNS ORI R b UL A 2L 00T LR B 38 DK
R A K AT ORI UR B9 Rk T (77
59% ) AR T AR ML MR VR O 15 7K 0, 380 W) ik 4R 4t
KRBT RS (P >0.05) , X I N H R4S

A Y B 70 {68 45 UL R 400 M4 0 T, 40 ) o 348K
FHOK I STENL LI B, T 3K A R R
o AV AR 5, A 7K A VR 3 R e R D i 2SS
B, B 5 445 P A R R v AR R, 240
B4 NWLP PO 3 728 2, R K 1 & F B3
0 LR bRl AR R R 0 R K
fE, WK R RIRZ o

R2 BEAFAITRAMEREIN

Tab.2 Effect of thawing methods on water retention %
T A TR AR R AR R TR A
Rk PE Water retention Microwave Flowing water Normal temperature Low temperature
thawing thawing thawing thawing
R Z  Thawing loss rate 4.81 +0.23* 1.85 +0.42°¢ 3.54 £0.27" 1.16 +0. 15°¢
7K f1 Water holding capacity 72.14 £0.38° 77.59 +0.27" 74.32 £0.41° 80.04 £0.36"

T RPARETRFR R ZER R (P <0.05),

Notes: Different letters in the table indicate significant differences (P <0.05).

2.3 MEARMEREFRMMm

FILBET 4 8 12t R UL DY 2 A 2
oY, Ho e — e R b S L 2 i A
ASPERREE , S IR R MG . e
T, £ P R R RS2 B R IR
RSB KA . W 2a PR R RS
U ET 4 8 2 e (6 (28. 19 mg/100 g) , X J2:
PR LA S B A AR P 0 T A AR 1 2 4
B, FEEA R Z VLN, & TR 1A, i
VR RE P AN AN W R A i A B 8 &
PR, FBOR RS PR o WK 1L
JEUET i R 1 P (38. 82 mg/100 g) i ey i ik it
7 (32.47 mg/100 ) J& ) & L, X Al AR 0 i
IRARR L SE AR T TR O, f 0 P S AL 19 3 1
AR, LI £ 2 B P 1 e 3k Al B ke 52 i, e
VAR 9 Jo S8 A 72 1 A R ARG T T AR O IR LA
VRid R il BE ARG, fr A P O S I 2 1%, 3 A
BD WU £ 4 8 B s, X5 PR PR
LR, TVB-N fELR Sz oK 7™ dh J WA B2 11
HEEARZ — , FUEL I R/ R A7 ik T WA 2
TR A&l 2b fr, 4 Bl vk 05 Xy TVB-N
{EFI7E 12 ~ 18 mgN/100 g, BA7 i 1ok A LA FY
JEE (30 mgN/100 g) biific {HIR, AR R 2 1F
N TVB-N{H2E 5Pk 3% (P <0.05) o IRLAF A
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W AR RN K AR , TR A R B9 TVB-N {5/
(12.58 mgN/100 g) o 33 J2: 5 o 6 i ffp 1 26 £ B
PRI I F 4 °C FFRE IR ] (100 min) 5K
DRI , LA 3o R 2K 0 2 1B 478 R i
B, B BAME 2, I TVB-N 5. o i
VR R R AR U ) B, (L T L e £ e 3
TR BRI R A AE 22 5 R ) A5 1 2 1 S
L RS ARE , PRI TVB-N (Rt s . R IR
VRO 8 1 R B SR b, BRI TVB-N i/, 5
TR AR A 405 SR AR — 3
2.4 BEAXNBEEHELNEM

18 PG 7 v AN R I 5 R A B R, R A
SALIG IS TR TT LA TBA SR AR RS €5
W, TBA {8 1 /N AT JH SR B4 1 1 1) 48 AL i
BE. PR3 A, W IR R S I TBA e K
(0.86 mg/kg) , X Ky LAt R RE I I HLARR
L EE v A8 v ok L v 7 4 A T L 3 B, T LA
NG AACTRE o 45 W L VR M L, B BR TR i
Vrid R, S 32 $ORLBE TH s, K AR R AL, (H
SR AR R R, JIT LA 5 A o AR T 3 JEL A
Jrake SURKAMAHAR L AR IR AR5 ) TBA {E 5%
/IN(0. 43 mg/kg) , 22 MR IR AT LIS 22 i i 4 Ak
X 5 RS RS 4
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“w
S 50 = 20
= 2 S
£ 10 P g 18 a
~ T % s
NHE Y & 16 b
412 T ~ = c
mg sop ¢ S 14 L
o — d
gﬁ ® 1 :
s ¥ i
%*a S 10
g 10 o
= = 8
E =
0 S — N N - - =6 : o o
?i HMBRE  ROKEE  ERRMEE  IRERR B TOKEE  EEMGE  RERR
= fB% 7573 Thawing methods %573 Thawing methods
(a) (b)

KA R NG PR R 225 3 (P <0.05) o

Different lowercase letters in the figure indicate significant differences( P <0.05).

B2 BEAXMIRFEZRRSENBEERE TVB-N EHZIT
Fig.2 Effects of thawing methods on myofibrillar protein content of myofibril and TVB-N value after thawing

1.0 Xt A 3 R AR 5 2, B AR R I PR PR

% osl b ; (5 815.38 g) FIMHIEME (1 835.23 m)) fr K, X AR
E; 1 ¢ A RE R A Oy Bl fife R e L TR R £ R 1 UL
g 0.6 ' ; JRET 2 RR e 2 VG 7= AR I R, AR K,
-y : SR IREFAEAY D50 1 9 0, LA A5 LT 4
; T 1 BE 5 WA 60 PR3 T 9 R g 2
g 0.2 TR R S5 WU 2F 2 2 i 2 20, L A 4R 2R
. LB A T S5 R IR /0 DR I AT IR A O TR 1)
B WK RERER SRR B 5 R L WG SR TR i R o W IR VR 5 TR

S e es o T R I 0 R R EL O M G W] 5 S (P >
Eftil]tﬁlii:frif??jji%? ﬁipf:g?l;fsfncdicate significant 0-05 ), FELA ph F46 il VR TR 5 I, 2 7
differences( P <0.05). HIVERT 53t , oA e 235 R84 0l S0 B Ps HICIR 2
po g B BRAJIEI TBA & EHBM DAL S 3 S L U £ PRV (4 197,89 ) FINELIT
ig. ect of thawing methods on TBA content (1353.72 mJ) . §$f§fiﬁﬂ%ﬂ@%ﬁﬁbﬂ§ﬂ@l’ﬂ]
2.5 BEARXITESEREOZME A Ja WK AR P e . th 3 3 )

SRR (T RE AR 55 ) i e a AR I AR R 200 i PR 55 P A i 2 52 A
PP — AT MR T (P >0.05) , 5 KHIA 3 s L e
Penl U St G dh R AR . d1 3 3 R, A Ko

®3 BERAXXREHE
Tab.3 Effect of thawing methods on texture

ibn TR ik KR A ARG e 5

Index Microwave thawing Flowing water thawing Normal temperature thawing Low temperature thawing
fifi ¥ Hardness/g 5815.38 +145.75° 4351.18 +302.59¢ 4197.89 +£236.13°¢ 5176.48 +208.09"
P Elasticity 0.57 £0.05° 0.53 £0.03® 0.52 £0.04* 0.64 +0.07*
"L 1835.23 +85.76° 1427.46 +62.31°¢ 1353.72 £59.35¢ 1627.59 £49.96"
Chewability/m] e T e T

T RPAFFRFRR 257 BE (P <0.05),

Notes: Different letters in the table indicate significant differences (P <0.05).

2.6 FEMBEFXTESEILIIMIEE DN SRR S 402 M B 0 B SR
AT B REHIERA LLANRM, P LA GG R % nl i B3l vh B A WA, 5 O % 1 SR 0L 23
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em ” FIEERE TAHFAYG 1 549 om ™" i i AL i 25 18
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4
2
o}
) /16515 1644 16325
17446 17396 ? 1651.5
-3 16925 16804
o 4
e 2
s 0
2 -9 A5 “ie2e.8
_ 1747.9 17409 \ =
_E 72 1692.3 165041649 1636.7
=2 - A~ S
% (2) S e SV AV NS NN NN
— 1745.4 X { 5
§ *% R 1691.9 1660.4 1645.7 16342
2

1747.9 17421

1660.4 30,1 1628.8

ST 70 A 235 2R /s (ol 0 AR O R LA R ) 2R
FREE AR fe ol 3, X 5 TVB-N {EL 45
SEAE W) BEAT, RO VR AR IR A R
L 747 em AR C = O MR Y AR A B A W
i X F W R 5 A AL AR B RE A S5 A A2 1, 52X
M i 22, 1X 5 TBA (R 7 AT 4 R A — 3. b
G IR , T 7K AR VR ORI A R 0T 8 A 1) 2
JEFIR 07 BB

VKR Flowing water thawing

|
1566.2

15502 15378 ,

PR Microwave thawing

LV
15668 1547.3 15337 {L{EMAYR Low temperature thawing

-— o \J,/A~\ - S ;\\ ,, \‘ / \\"‘ﬁ\ " /// o~ . \
15668 X SN VN
HIRMRYE Normal temperature thawing

15493

1700

1 600

1500

1 400

¥ Wave number/cm™

Pl LD HERR TE 19 R RFAE 0
The red box in the figure is the characteristic peak.

& 4

AEfBEHFX T E4EE 1 800 ~1 400 cm ' — S5t E

Fig.4 1800 —1 400 cm ™' second derivative spectrum of Ophiocephalus argus using different thawing methods

2.7 FAEBEFXTHSREETN

AT 4 fige U T 32 5 i D ) 5
M4 B RCE VRO AE R Al A SRR U L4 A
iRy S XA K (P > 0.05) 5 5% F R A%
R ARIRLAR VR VA fi s, T A 3 g R 5
ABFEZEN(P>0.05) o SAK UG AFF S
PRI PO o g, R TR KR R A I8 A

VR B LR VR PSR P AR R O R AR A, 3 ] RE
JE PR A VRt A VR 2o A o £ ) S 1 BRI s 4R 1
B RO, LA DA e Ak B
FREAK, L bl IR % U5 5 f IR
sl JECRCAE 10 B L PR R P 8 P o oS
Ko

®4 FRABFEAXBERHBRETNER

Tab.4 Sensory evaluation results using different thawing methods

izt T A WK R T R R I i R

Index Microwave thawing Flowing water thawing Normal temperature thawing Low temperature thawing
SN Appearance 17.53 +0.91° 17.82 £0.45° 17.02 =1.40° 17.68 =1.28°
iR Taste 25.48 +0. 14" 25.20 +0.24" 23.94 +0.11° 27.29 +1.009"
S Smell 24.85 £0.24" 25.79 £0.59" 25.73 £0.36" 27.28 +0.25°
F1J#&%  Mouthfeel 17.92 £0.99* 17.73 +1.05° 17.28 £1.07° 17.34 £0.71°
&4 Total score 85.78 +0.85" 86.54 +0.43" 83.97 +0. 83¢ 89.59 +0. 58°

T RPAFTRFR R ZER R (P <0.05),

Notes: Different letters in the table indicate significant differences (P <0.05).
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s AU 0 S 0 0 R TR U, 558 T ALl R
Jr AR UR I ] GRKPE WU 2T 4 21 R 4%
SRR BLACES HE 2 R L R S5 4 o ) 1 8
it R RS

T g V2 ol B AR T T L N R 23 1,
FIT AT A R B TR e, AT IR W, Ak b
SIWUSET 4 B AT AEAR G . AN [R)HR A7 A
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Effects of thawing methods on the quality of Ophiocephalus argus

YANG Mingyuan'*? | JIANG Jingdan'**, XIE Jing'>*, LU Ying" >’

(1. College of Food Sciences and Technology, Shanghai Ocean University, Shanghai 201306, China; 2. Laboratory of Quality

and Safety Risk Assessment for Aquatic Product on Storage and Preservation, Ministry of Agriculture and Rural Affairs,

Shanghai 201306, China; 3. Shanghai Engineering Research Center of Aquatic Product Processing and Preservation , Shanghai
201306, China)

Abstract ; In order to study the effect of thawing methods ( microwave thawing, flowing water thawing, normal
temperature thawing, and low temperature thawing) on the quality of Ophiocephalus argus, the thawing
method that has the least influence on the quality of Ophiocephalus argus was determined by analysing the
change of the loss rate of thawing, water holding capacity, myofibrillar protein concentration, volatile basic
nitrogen ( TVB-N ), thiobarbituric acid ( TBA) and texture indicators, combined with Fourier infrared
spectroscopy and sensory evaluation. It was found that; microwave thawing consumed the shortest time,
followed by flowing water thawing, but the rate of succus loss was the largest and the water holding capacity
was the weakest after microwave thawing; The results of various indicators after normal temperature thawing
were relatively poor; The rate of succus loss was smallest and the water holding capacity was the strongest after
low temperature thawing, and TVB-N value and TBA value were the smallest. In addition, the fish chewiness
and hardness were better after low temperature thawing, and the sensory evaluation was the best, but the
thawing at low temperature took the longest time. The quality of the fish meat after flowing water thawing was
second only to low temperature thawing, but the thawing time was about 1/3 of low temperature thawing.
Based on the actual production situation and economic benefits, flowing water thawing is more suitable as an
industrial thawing method for Ophiocephalus argus . This research can provide a theoretical basis for the raw
material processing and processing of Ophiocephalus argus and the development of high-quality products.

Key words: Ophiocephalus argus ; thawing method ; quality; flowing water thawing
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