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Effects of Simultaneous High-Temperature Cooking and Sterilization on Quality and Storage Characteristics of
Ready-to-Eat Crayfish

KONG Jinhua'?, WEN Limin', ZHU Yongzhi"*, GE Qingfeng**, BIAN Huan', YAN Zheng', XU Weimin'
(1.Institute of Agricultural Products Processing, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China;
2.College of Food Science and Engineering, Yangzhou University, Yangzhou 225127, China)

Abstract: To determine the optimum conditions of simultaneous high-temperature cooking and sterilization for the
production of ready-to-eat crayfish, changes in the color, pH value, texture and sensory score of crayfish were examined
under different sterilization conditions, and the influence of different sterilization conditions on the quality of crayfish
was analyzed. The results showed that the product quality was significantly affected by sterilization temperature and time
(P < 0.05), and higher sterilization temperature and longer sterilization time had a greater impact on it. Crayfish sterilized
at 110 "C for 10 min had significantly better springiness, hardness and chewiness (P < 0.05), and a significantly lower
yellowness value (P < 0.05), and a higher sensory evaluation score compared to the other groups. The shelf life of the
product was 35 days at 4 C.

Keywords: crayfish; simultaneous cooking and sterilization; texture; quality; shelf life
DOI:10.7506/rlyj1001-8123-20211210-236

FE>RS: TS254.1 SCHRbR GRS A SCE ST 1001-8123 (2022) 03-0038-07
E[BE S

FLeAE, WEG K&, S5, el 2R R X /N IR BT R R P S [T]. A SR AT, 2022, 36(3): 38-44.
DOI:10.7506/rlyj1001-8123-20211210-236.  http://www.rlyj.net.cn

KONG Jinhua, WEN Limin, ZHU Yongzhi, et al. Effects of simultaneous high-temperature cooking and sterilization on
quality and storage characteristics of ready-to-eat crayfish[J]. Meat Research, 2022, 36(3): 38-44. DOI:10.7506/r1yj1001-
8123-20211210-236. http://www.rlyj.net.cn

W HI: 2021-12-10

FEWH: AL CEREZEIF POl B ARE R E 25T e H (JATS[2021]1443)

HE—EEEN: fLEAE (1987—) (ORCID: 0000-0002-1716-4410) , &, Hi-tWised:, W A min T 5% 4.
E-mail: 526601012 @qq.com

SEEEH R #HAKE (1975—)  (ORCID: 0000-0002-8529-2035) , F, WFF G, #it:, W55 ARSI T,
E-mail: yongzhizhu@163.com
FPEE (1973—)  (ORCID: 0000-0001-7776-3709) , %5, #idz, {1, HFFI7IANPER I T Fa e Ayt
E-mail: qfge@yzu.edu.cn



FEAXTRREFHRBPRK
CHINA MEAT RESEARCH CENTER

BEST

MEAT RESEARCH

2022, Vol. 36, No. 3 39
Wia

INIEUR 2242 58 IR R MR (Procambarus clarkii) , 5
FRALLEEIFFIR KN RAR o /NI JE 5 31T, B 52
W, FRH. BIRR WOKEINE, 2R EEZERRK
ZprdrY, RAsRIEEESE . KM ERNER, F
ZHENEEY MRS EEENEFRDR, K&
B, WIS, AhTHRAERESHE %W
A2, RN BRI TR b 5 R A S AR
PR BEAR T /N JRIR 7= 5t 1) b ORI v AR L 324 ik,
P UR ARAT A2 S AR T I 1) 2 B9, R b /N DR £l
TEA T B BN AR o AEIX P 7 VAR B A
[ IS /N S R A 05 it 5 T B, DRI TR Rt SRR L A R 1
TSI /N R 77 i, R E N R IR A ) % e BT
L5988

AN RIS S T A ) E AT,
PORTE R H AT Rz AT, BRSO A
il P A R N R R R L 120 °C I R B 5
o KA FE T M 28 FR AT B TE 9 268 K30 i A= . BRIt
AR TR I R A TR RN AR R A, B
ANTEHRPE e A, SER T PR S R ALY, AT DU AR
W TR, HEAEZECUEH230 C Kyt &7t /N ek
ITRATHETE)S, NIIR4 CA RS T 25230548 d.
TR B /KA R 2R OB 751, R 2K U R R Bt A
TRIF IR o TR B A /K 6 27 A £ 93 1 b BE e 7] LAAE
4 CARFAE FIEK R4 2~3 d7,

K4y 7K P b T8 ok BB 2 JE AT R RO
R, LA B KRB ROR S B AT RN R ER P g
(1 3 0 05 2 R RE 2 2GS iR R T . 2B
IR0 °C 2 10 min/5 FE 7115 ‘C 10 ming i A #
o R AU N AR 3 3 minfF 115 C4&MF T A
5 mine JXEEHFFAEIREK T/NRIRFE S TR AL, (H2
NI TE R il A EE R SRR AR T — BRI SR .
X EF SRR AP S LA AR 45 & A E =il R 5 kA
Wigd, DRk A S SRR, SR,
BRI S %o /N R SR FH ) R B — B B ) T, BRI
P 3 6T ) A R FH SR AR BERCR,  [RIERT RAsk b R
TGS B O . 3 AR B ST LR
TIE BB 00 b 5 AT DAZE K= B AR

RAE 2B e N T UL, e
) J5 25 B TR R B /N 0 = B AS R AR T O I 2
Ko BT, ABFFCRH AH R E — BRI T,
DA/ [R] J B2 #4Ah B 5 ORI s o i il e A )
AR HE L 2EA /AN R 2. pHAE . oA S K
BRSBTS TR A% 1R AT B 8] %o /N JR R o 5 B
Wi, B E AR VR R T, LU RN R n T
REHLES,

1 MeSTh%

1.1 MRS

AN T R AR ER T K P R T 3, SRR AEIT J5
HUEERE/NJRUR, PR R (25+3) g.

S OrralD AR A R A F
HEg rtral)  ERAEERIR A R AR R
Baifle bR EEEAEMBEARGRIEA A HER
HEEBNARAF .

12 &5 K%

DGG-9023A LG RATIFE  ilR(E St AR E
FRAT; HH-8EURAHE KBH  EEEZHFRAF;

CR-400f6 A kiR AEAE s FE28 pHit
MERE -0 R Z AR A PR A 7 s ZEALWAY &1 K 1
AR E R AR ; HD-240L/K# R AR R 58 HEHE
EHARAF: KQ-300 A HIHE A Bl AE{
BAMRAF; PTX-FA210S 4T KT faMAEERFEAL
HWHMBRAFA.
1.3 J5ik
131  BIg/NRIFINTTZ

B /N RER N T T2 B /N e liF — 8 M H g /K
ok B — 7 75 I3 B B o — 3 0, 2 — o s A R B — SR
JEVAH = B —4 CIgi

TRER T HL /KR T2 BRI 60 mg/Li R
HLAAEZK U8 1 AL 250 min;

AP BIER T2 17 ¢/100 mLAALENE W, 8
FEUET)Z210 W, 7S %25 kHz,  JEH|ES )30 min;

HrEAE. RARBEEAE, BHSERKEN
16 cmX22 cm, #RELSIERE30 22, FASZ1150 g/NIpiF.

[0 i Py P S C N A

SRR 4 CREH A 120 min.,
132 st

EUF 355 /N 0 A7 ek B RN R ) i A R
JRUF N TR i CAHIR B — B 20D o BARR T 44
W1,

PP B AR AT RS A I 3 A8 AT B 25 . pH
B k. BEIEmE, EHRhAETE. B
P it Jo R B A5 PF R /N R4 CIESRO. 3. 5. 7. 14,
21, 28, 35, 42 diHTRVE S ECRUSIE R M LA (total
volatile basic nitrogen, TVB-N) & &, T H &ML
T &R/ JRURF= S B 480



40 2022, Vol. 36, No. 3

BT

P EAFRTRRGHR PR

'@, %mi@ MEAT RESEARCH CHINA MEAT RESEARCH CENTER
1 DRIFREERENE £2  DRIFERE
Table1 Sterilization conditions for crayfish Table 2  Criteria for sensory evaluation of ready-to-eat crayfish
AR/ C A £ J1/MPa AT ) /min Hibr VRO bR A
5 URFEoedE, At 18~25
10 A UFFRATERE . BRI 9~17
100 0.10 s IFFEm . EPRmEar 0~8
20 A AT R . Qi 18~25
gk PRI S — s Tl — 9~17
3 PR C%E 0~8
105 0.12 10 FA NIRRT ROMR . WOREES . BERGET 1825
15 Wik RVRELT | BERE 917
20 Bk — At kA 0~8
5 BA/NIRIRRA 1A S 18~25
10 R EARL, Tk 9~17
Ho 016 15 T AR, Ak 0~8
20
s 1335 HEESENE
10 ZIHGB 4789.2—2016 (R &% AaEZIrdE iU
" o18 Is R B )
20 1.33.6 TVB-N&E&®ENE

133 #EbsIE
1331  fzEie

BN R 30 262 LA EAT (2258 o U A A
FR CGREM (L*) =97.11, 4 (a*) =0.04, ¥
B (b*) =1.65) XfEENGHTIRIE, KIESEHE I E
INREFR LY a*. b*. FMFEREENE3 K, B
S E"
1332  pH{EME

ZIRGB 5009.237—2016 (£ fh 2 4 E K bsfk £ 5
pHE M EY -
1.3.33 e

W /N JRAR BB EE 2T LAY R /N1 em X 1 em X
0.7 co 1 RIHRL, A5 FH TR SO PO RIEAT IR I 7, 0,455
FE B, PEHME . WS ECh: DK R R k2 s,
RIE K180 mm/min, FAFES0%, R K[EIFH G 5
PEES12 mm. FAMFESREEME10 %, BUFEN,
1334 EEEE

S35 T U ikt N AR AT R VP, JERY
R, ARiPmbsiES R, BEIFH AR B0 2 &
BB F A L, BB A% I BRI AT B AR . T
P N GARHEVE 73 AR dEXT /N RAR AR G Wk S
WRIBEAT VPAN o VEAN N RTEREAT W 2 AR AT,
BT SRS T . AT L0 A VEAT B
I3t

ZWEGB 5009.228—2016 (& fh 24 FhrdE &5
HRE R VE R ER I E ) IR E Y HOE .
14 HiEabeE

SEAG O R AR bR E #EAT10 RE R, HAhfR ARy
BAT3 WEE, BN RU-FSE Rl ERR. K
FHExcel# /1 MISPSS Statistics 16.0% {4 o 52 5 % 44 13k
TGt i, SR SR 7 2 0 Wik A7 22 S 1 LU A,
P<0.05F/REWEMZER . KEH R A Origin 8.58 1+
HATIEE.

2 ZERESH

2.1 AS[FIZAMIR B A /N e B 2 K R

£3 FRAAFGTIFAGENER

Table 3  Changes in color of crayfish at different sterilization conditions
R
- " RIAIN [i/min
it REFM

5 10 15 20
100°C, 0.10MPa  72.00£0.32* 68.91+£0.69" 69.58+0.31% 71.20+0.73*
105°C. 0.12MPa  71.05£0.31% 69434034 70.144+0.75* 71.3740.38"

L*
110°C, 016 MPa  75.16£0.65" 71.93+1.34™ 70.07+0.49" 66.43+1.30°
115°C, 0.18MPa  71.33+£049" 67.56+0.15% 67.97£0.99" 70.73+0.87*
100°C. 0.10MPa  4.13+024% 3.904£0.74™ 6.01£0.10* —0.7740.11
. 105°C, 0.12MPa 1.76+0.17% 2.61+1.15"™ 4.66+0.65" 3.57+£0.31"*
a y
110°C, 0.16MPa  —0.34+0.14 331+£123% 28740.59™ 7.01+£1.59"
115°C, 0.18MPa  2.59+120™ 549+0.15" 298+135™ 246+029"
100°C, 0.10MPa  10.15+£025" 14.3242.27" 15.004£022" 153241.66™
" 105°C. 0.12MPa 13244021 13.04£1.92% 12.16+0.60* 15.13£0.23"

110°C, 016 MPa  8.68+1.29° 10.64+0.73" 13.734+0.34™ 14.9740.98"

115°C, 0.18MPa  14.26£0.99™ 18624027 17.55+2.57" 15.96+0.19**
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(P<<0.05) ; [AFVNGFEREAFE, RoR[E-— R AN [F R 5 RE 2 5
¥ (P<0.05) .




FEAXTRREFHRBPRK
CHINA MEAT RESEARCH CENTER

BEST

MEAT RESEARCH

2022, Vol. 36, No. 3 41
Wia

AR R NATRE b R AT IR B VA B — AN B
HE, RAFSINTH—DEEEN TR, B
AL, FE110 CORWIRE N, BEE AR E TR, L
BT PEAR . IX AT A2 TR D i A B B R A A 2
AR RAESA, BARKREDHE, GKEFRE, I
WA AR KM T %, SRR 2K S 3L * T % . 72100,
105, 115 CRABERE T, MAERFEMNEMEL, L*fF
RJGSXCHBL T Fhmr. ATRE R BEE R A EK, WA
SR R EGEIN, WIAF4EW R, WL, i
KA HBLES, SEL*E Y. d A DUE R
PR I [8]20 min/™ S AR TR RIS, NEEEN
NEEFFERAEN T 238 R—RENET, EEE
FERITHR, a* Bk 2R RRES . X152 Y s —
|, FIREELE AT RE G, oR N B AR R
AR, SEESIFERSENM, Fita*
BN, B Y a* B0 4R N R AR AR B,
WHEEEMAE TZN: 100 C. 5~10 min,
110~115 'C. 10 min. b*# K, REANEKHE, WO
Zeo AT H5~10 min. AREELEL110 CHO* /N, 1%
ST IE FR N IR AT R TR

R AP I B RIS P R /N R AN S BT, SR &
ZEEE R, FHBERRE LTZR110 C. 10 min,
22 A[RIZAHIR B S AR /N e i pHAR ) 52

05 min O 10 min
or @ 15 min | 20 min
BFapapaodp AZAEap A A
7 -
Tof
5 .
4 -
3 1 1 1
100 105 110 115
AR/ C

KEFRRE, FoRA—RERE FARAERAEREE (P<005) ;

NGFRERTE, R R AR BI ER R R R ZE R R (P<<0.05) .
E1 ARAEFETARIFpHERZE®

Fig.1  Changes in pH value of crayfish at different sterilization conditions

HHETR A, A RERE T AFERENE, fFR
pHAEA ETHEHETE B3 AR . X AT R T mil
K FIFRE AR RAETH, EAMRKRERN, Bl
TR, S BpHMEE I . 78 [ — K 5 A
AR, 105 °C A B R A pHAE B35 = T HAh4l, 110 C
B SCH I T B3 X AT R BT IR P AR TR FE il T 4
IR AR AE MR, SRR B>, KitkpHIE
TR, R AN ) A T B R R R B A A OB S pHAE 25 R
%% . Huang Feng®5™ B 5013 H, 7S [0 At 1) A1 2 )
HAEXERpHIER A &, SRS L —E.

2.3 ANTE) B R AR AR XN SR MR B 52
230 AN[E)ZAHRI A R AR AR XN AT A ) R

—=—100°C
1100 05T
1000 . l10C

——115C

A% T ) 7] /min

NGFREARE, R R AR R

A ZEREE (P<0.05) . E3~6[{.
E2 ARREZGT /e EEl

Fig.2  Changes in hardness of crayfish at different sterilization conditions
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Fig.3  Changes in springiness of crayfish at different sterilization conditions

EH I3 RIS, AN ) 2 B 2% R 0 P 38 1k A R 3 R
(P<<0.05) . fE100~110 ‘CRHWIE T, B A B [H]
M, sdE I B E N . X — RS
MR — 35, AT REJE BN RS2 3405 LA 4 B AR
K, UFAALAREEE, Rkt B 205, FEm
R NUAE A2 B M SR, RS, 58O Ko



42 2022, Vol. 36, No. 3

(LR TS

BT

MEAT RESEARCH

P EAXTRREFTHRPIRL
CHINA MEAT RESEARCH CENTER

PEBE 2 NBE. FE115 CORBUREET, 5P B % 1A B[R] %E
K TR X FTREE TR E R R, B S A
(AR UR A 2L SR S s, SRR P, IR 7T
115, 121 CXPEA- AT AR R, AL BE A 2% B
[EERHFEE NI, SRR —8. 5T/ Rk,
SRV A S LN, DRI R P s B AR R AN R )
m e MEIH SR T REPERT IR 1, 110 CRE
5~10 minfF AR B . RSB SR R 18, /N R
F3E B B R B 228110 °C. 5~10 min.

233 AS[RIBAH S T 2 A /N T HEL G 2 (1 5

—= 100 C
2 - —— 105 C
3 ——110C
18y 115 C
15 ;
|
=12
= 9
6
3 1 1 ]

5 10 15 20
A% BRI I 8] /min
B4  ARREFENTNRIFEE L
Fig. 4  Changes in chewiness of crayfish at different sterilization conditions
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Table4  Sensory scores of crayfish at different sterilization conditions
REAM REMEmin SFY  DEGER Wy R Garn
5 238422" 17843.0° 226£3.0° 224418 86.6+9.9°

100 C., 10 20£14 206£1.8° 216427 218422 86.0+8.1°
0.10 MPa 15 24418 182409 212422° 222426 840475
20 18243.6° 134218 222409° 222426 76.0+8.9°
5 26430° 1824209 214£1.1° 222409 844459
105C. 10 2817 158422 228426 222409 83.6+£74%
0.12MPa 15 220428 156+34° 222409° 21.8422" 81.6+9.3°
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5 26430 2184£36° 226+23" 218422 888+1L1°
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115 C. 10 220+14° 162443 172443° 218436° 7724137
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W FAVNG FRERE, FoRn AR ZETEE (P<0.05) .

L3 B A R R AT /N AR S BT, A3 110 C o
W10 min 25 PR L2, 1% LA, /iR R
M, EZEE B RETRRER TR (P<0.05) .
2.5 BRI BRI /N A B AR 1 5 R
251 /NJRARA C e A ] B VR S B AR

BB AR T, MDA N ERRER T,
i E AT R, MR AR, B SR I
AR WAV ESE R PO R E R R, Fik
AT LU I B V8 S BOCH E B R R S B AR, R TT
DA EH )5 A S I SRR AR, AR — 2
HEREARUE R : BTEME<50 (g (CFU/g) ) ; 2Ny
50~5.7 (g (CFU/g) ) . HEFREEZARHEGB 10136—2015
(B dh 2 2 E K AR AE S K= i i) BE, 2]
K= B B VR SRR B AR N <S5 (lg (CFU/g) ),
B2/ R 7= i ) TR VR S EOR TS5 (Ig (CFU/g) ) B,
FEA O ARG, TRV, SR /N R ) B
Ly iEC g

# (g (CFU/g) )

. ri\ 1 ri\ 1 ri\ 1 H 1 1 1 1 1 J
0 3 5 7 14 21 28 35 42
JE- R 1A /d
BS54 CRmMIE NI & EE BRI

Fig. 5 Changes in total viable count of ready-to-eat crayfish during
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Fig. 6  Changes in TVB-N content of ready-to-eat crayfish during
storage at 4 C
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