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The Effect of Sous Vide on the Cold Storage Quality of Sturgeon Fish Steak

Feng Qiufeng' Gao Ruichang® Zhao Yuanhui' * Zeng Mingyong' Tang Shuwei' Chen Yiping'

(' College of Food Science and Engincering, Ocean University of China. Qingdao 266003, Shandong

*School of Food and Bioengineering, Jiangsu University, Zhenjiang 212013, Jiangsu)

Abstract The changes in quality of sturgeon fish-steak treated with sous vide during refrigeration were studied. Comparing
the effects of different heating temperatures on the quality of sturgeon fish-steak to determine the optimal temperature. The
results showed that compared with the untreated group, sous vide treatment significantly enhanced the gel properties of the
sturgeon fish-steak, and prolonged the time to reach the total colony limit more than 10 days, but the drip loss rate and fat
oxidation level were significantly increased (P <0.05). With the increasing of heating temperature, the total number of
colonies decreased, the drip loss rate of juice increased, and the content of TBARS and gel properties increased first and then
decreased. The gel properties of the 60°C treatment group was higher by 70 g-mm than that of the 80°C treatment group, and
the drip loss rate of the juice was reduced by 3%. The optimum temperature was determined to be 60°C by principal
component analysis. And Fourier infrared spectroscopy, low-field NMR and electronic noses were used to further investigate
protein structure, moisture content and composition as well as volatile flavor components of sturgeon fish-steak.

Key words sturgeon; fish-steak; sous vide; heating temperature; quality change
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1.1 #E5iRA

PO A A 63 A0 e (T F 9 24 A8 (4K 65~75 cm, 1A 1~1.5 kg) , HHHRMEXEETH. £E
IKIEZE 1 h Az siie=s, RAK. faBicEaM e nd: HeRA anthaig, EZE
H bR A R A ] .
12 UE5EE

PEN3 {f#:s0 &, [E Airsense 2A7; SY-5 B #rfedl, M E AWM S AR AT,
CV-600 HAMER/KAE, F#EESLREEARAR; MiR0, EEBF/FMERFUBERLE;
FJ-200 i 7 SO ML, B#bR AR REEIRE i, REalE s TR R A A
ID500-2 B RF, PRBH M FRESSAR A TMS-PRO FifJ{X, JHE Food Technology 2
Ay DZ-400/2S Bl EF AN, WAREWPESHOEIBAIRAR; SHP-2500 BUEIHE A (L1 774,
FEEERRREARAT;; NPPUI TR230 BUR KA, TRARZETHEMEBFXEERAFE.
1.3 REH*E
1.3.1 &BRi%

fid f b BRI E: Wik, R, WAK, VIREKRN 2 om AR, KR 300 g VL
M fa AT 4, ER RS, BB ESEON 1% B, 2% RRBA 1% 2Bk 2 i F
JRE], FrEEE A 3 min. FrFEEEHRE, A 100 ¢ RME| B S HEH ST (20 cmx15cm) , £ H
PN (SHARE . WA 350 s, i E 250 s, i) FHETEAS A%,

HERBAEEALE: MEad A AF0ENFEMTIRECLNE 55, 65, 75, 85CHfHEK
BRI, FEMBAGT R AR 20 s FHE R ORE OO R B i AR e . PR 4 A 1A 50, 60,
70, 80°CJ/EfEIRINI 5 min, SRE LEPECH I KAK T, fE@R AT OEREE 30 min PR EF
10CLRL . AR ERFEMAELHEFZFF FTEAARTEE (10 cmx7 ecm) F, HH LA BT EEHIH
o RIEIMAE (320.5) CHMERFE P RA. BRSSP B amEES, 84 3 7T,
BB 5 d Wl S AR b .
1.3.2DSC E#HITNESENEFEEANTHRE

SEWU - AFEVN T ERIEAEEAFHTEHREMN . REBRFRN: R NEE
S, RPEER N 60~70 mL/min, MXF15#E 20~30 mL/min, fEFIERIRE AN 30°CF, LA 10 ‘C/min
FHiRZE 100°C. K 7 HEREESEHERE, BB ES 3 K.
133 WELSHE

% GB 4789.2-2016 {1 J7 15300 5 .
134 EEZEHER (TVB-N) lE

%:7% GB 5009.228-2016 11 5 1% 5E .
1.3.5 KB ZE& ( TBARS ) llE

Z# GB5009.181-2016 = {4 J7 1M 5E .
1.3.6 BFEHNNE

HERRAREE 1.0 g WHFES, 2N 20 mL TP, FiE-F6 30 min FHATNE. HRELES
#: AU 150 mL/min, §HPERE 9 90 s, #EFEERAN 3 s, HOHE RN E] N 70 s. KA Winmuster
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Z% FIRENR T PR R A e . BT ERRMARGHEARRILH m (g, R
BYF R A GEAR, AR Bt PO ] s R T 07K 2> ML AR A I /K 235, 23 SR 8 A ) ot R B 28 L 2B 4R Y
RN my (g) Almy (g) .

A ~ s m _m S m
R LR (%) = ———2 % 100
my; —mg3 {18

1.3.8 1R 37 4% HE IR NMR B e Sth 78 B 18] (T2) B9 i &

SEBMEOI ik, BV (2.0 cmx0.6 cmx0.6 cm) , JE 7E NMR B8 ERE, 2
JEREE TN NMR 2% . T, &L CPMG 7%, FifEHMISECN: E8 200 ps, MEEREN
32°C. FrEREREDNGE 6 Ik, EERMMARFE ML, B BI0REER AT K.

1.3.9 BEMANEERNNE

HU10 g 6 A AL, NN 40 g BWKIGH K, E-20C &M FAERHT. BUE =67 R%T
FESh, ION—E&M KBr, WIS A, KB #FITasm6ERH. A%y witiaE
4000~400 cm™, EEF 4cem™, HEEIRE 64,

1.3.10 BEERINIE

Bt fa AL (5.0 emx4.0 cmx2.5 em) {E 100°C 3K Hbnd 10 min FFECH, WA B SR
JEHEAT BERCPER I E . F TA-XT plus BYHENNKOCGHATIN . WESH: EHEZ 5 mm BBREE
3, WNAGEE 60 mm/min, FRIFEZCH 20 mm, %718 10.0 g, FELHE 15 mm, WHEHT G 19
R 5.0, 1.0, 1.0 mm/s, EEAFERZEDIE 8 K.

1.4 Gt

fiifl Origin 9.0 #AF#HATEIE L 2E K22 . KA SPSS 19 # {47 ANOVA 4r#, % T Duncan

AT 2 B B TR A E R B E R, L 95% EEE (P<0.05) .
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FUL AL P UL JER &7 44 2R 1 AR Aot 7= S B B ma e R, e A ILER 28 1 AL 3h 2R 1 A AR e et UL ) 4B 4
IKBE AR A R K. WE 1 Fros: Zlliga mARicg, 5 1 MNMEEE 40CEL, XRALER
FATHEE, X5RWIRRMNRE AR AETREN M42CEEHEFF. B 2 MEEE
80°C /A, XM LEhE FMAR R, X5 =450 5 @ENsh & A AR A 70~80TC 1
R, AR AR L B S RIR 2 BB Y Y 50~80°C, KR 10CIE 1 MHE.
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Fig.1 Differential scanning calorimetry (DSC) profiles of myofibrillar proteins
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Fig.2 Effect of sous vide heating temperature on the total number of colonies
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WE 3 FroR, EABUNHN, #RMEHIEEAMN S SN EMERmEMN. 5K, BEMK
RARAZA A TVB-N [ A L E S . RAFERERES 10 K, OLEAIXE T TVB-N HIR{HE
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Fig.3 Effect of sous vide heating temperature on TVB-N
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Fig.4 Effect of sous vide heating temperature on the TBARS
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Fig.5 PCA analysis electronic of pre-storage (a) and post-storage (b) nose response values
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23 EFREBEENNEREN 6 & RELEIEREP/KSHNENT
2.3.1 ETEIRAEIBGE BT RR & i R 0

WE 7 fron, SROHEAMLE, HPRIREE TR S 6 M0 0 8RR E A UL T I ITHRR < %
EERK (P<0.05) , EoJgE2FEANMASERER M, MBS A H] R ARES
I 38 72 8 AU R ot 63 £ £ SR B S IR R R R [R], IX AT RE 2 BT b o AULAT 4R 4E 51 R
FRESH, FIRPECIRF AL RELHE, MR WS, HRRABEAN G, FHEHITRE
FERAEFE 80~90C. ARG REY, 60CAIAMITHREAERN, HEFESE 30 ki,
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Fig.8 Influence of sous vide heating temperature on moisture content and composition in pre-storage (a) and post-storage (b)
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Fig.9 Fourier transform infrared spectra of sturgeon fish protein
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Fig.11 Principal component analysis on sous vide processing temperature effects of sturgeon fish steak
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