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Quality and storage stability of high hydrostatic pressure-treated squid
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Abstract: Effects of high hydrostatic pressure (HHP) treatments on
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the quality and shelf life of squid were studied. Squid muscles were
high-pressure processed at pressure levels of 200, 400, 600 MPa for
5, 10, 20 minutes (25 °C). Then the treated samples were stored at
4 °C for 10 days. The effects of HHP on biochemical, pH and micro-
biological characteristics were analyzed. The results showed that
HHP retained the moisture, protein and fat contents of fresh squid.
And no significant changes were observed in pH after processing.
HHP resulted in significant reductions (P<C0. 05) in microorgan-
isms. The total viable counts (TVC) decreased by 1.7 lg CFU/g af-
ter treated with 600 MPa for 20 min. The treated samples main-
tained lower viable counts throughout the storage, while the TVC of
untreated samples increased to 7. 0 lg CFU/g. Therefore, HHP is
effective in preserving the quality and extending the shelf life of
squid.
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1.2.1 HEEAHE HeaEFBEEAM/N. T 25 CT
AR FREE Sy, SR B E 143 5 200,400, 600 MPa, 4b 3 i [A]
45,10,20 min, FFE#E 8.3 MPa/s, [ R A KT 4 s,
KRG HE BT RESE T AX R, TALMEER
3., WHRE R 4 C AT RAE EAT IR A I8
1.2.2 FRALABARAI K4 8 BT e I 4 0 2 R
GB/T 5009. 3—2010, GB/T 5009. 52010, GB/T 14772—
2008 47 ;pH MW E WL 5 g B fAAE S, ITA 0. 1 mol/L KCI
W 45 mL,8 000 r/min ¥J BT 3 min, # & 30 min 5l &
pH., B Kiibtr 3 K,

1.2.3 W BEMWE PRI 25 g B FF RO A A
225 mL A= ER K Y TCR I BTAR 9,8 000 r/min ¥ 5T 1 min,
A5 FE SR ST A B R OK A H R B AR MR B S . IR
1 mL FIREEM A AR RO R B 32 5 (30£ D) TR
F= 72 h R E., #5R U 1g CFU/g £n.

1.2.4 S35 RJH SPSS Statistics 19 8 i 45 2 1y
BHE#E AT BTt I 22 434 B0 Y £ AR 22 oKk, JF
74 Duncan’s test(fg. 3 /K «=0. 05 AT L H LK,

2 g5

84. 2% EM G N 13. 0% ~19. 2% g5 &} 0. 29% ~
2.0% . AFEEE M2 AR H 5 KR, X 5805 Fh3s 4R

1 AR B R AS SR AR OG . GO [) vR He Ab BB S B f B AR
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FRZH P<C0. 05) . MM X R 20 76 fff 47 |l J5 7K 7 & it AR,
1E 200 MPa B}, 4P 5 min, 7K 435 R 2 81. 8%, i b B
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Oy R AR AR & Y BN 83. 5%, 14, 5%.,0. 7T % 24T Le Bt 2 g 38 Kl . Kaur 28590 B9 BF 58t 38 W, £ 270
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Table 1 Effects of HHP on the biochemical characteristics of squid during storage (n=3)
A/ B/ KAy /%5 QRFE) HEA/ %GR B Wi / 6 (R 3D
MPa min %0 R 10 K EAPS %10 K ENIPN %10 K
0.1 0 83.5 + 0.8M 83.8 + 1.0Ad 14.5 £ 0. 1% 14.0 £ 0.2% 0,77 &£ 0.03% 0,77 £ 0.057®
5 84.6 4+ 0.4B 81,8 & 0,97 13,6 £ 0.14 12,7 = 0.3% 0,78 & 0.04% 0,82 4 0,08%>
200 10 83.2 + 0.1 81.4 &+ 0.5%b 14,7 £ 0,54 13.7 & 0.4%  0.76 & 0.08%  0.81 £ 0. 114
20 84.5 + 0.4 81.4 + 0.9%b 13,5 4 0.6 12.4 £ 0.1 0.73 & 0.01%  0.83 + 0.017
5 83.2 £ 1.2% 82.4 £ 1. 1A« 13.5 + 1.8% 12.2 + 0. 1% 0.78 £ 0.01%  0.82 &£ 0. 02
400 10 83.7 + 1.28 81.3 &+ 0.6%%c 14,3 4+ 0,17 13.7 4+ 2. 2™ 0.76 + 0.01%  0.83 £ 0.03%>
20 84.5 + 0.5 80.5 = 0.4%b 13,5 + 0, 1M 12.4 & 0.4%4 0,75 & 0.07%  0.93 £ 0.074%
5 83.5 + 1.4b 81.6 & 0.4%b 14,5 £ 0, 1A 13.2 & 0.4%4  0.83 & 0.05%  0.93 £ 0.014%
600 10 84.0 £ 1.6 80.7 £ 0. 7A 13.7 4+ 0. 57 12.8 £ 0. 3% 0.73 £ 0.01%* 1.01 £ 0.03"¢
20 82.6 + 1,45 80.3 £ 1.1% 14.5 + 0. 8% 12.3 £ 0.3% 0.81 &£ 0.104¢ 1.05 4 0. 044¢

T R/ —A7 i R E RS R R R AT B3 P25 R (P<C0. 05) 5 [ — 3 s AN TR /NG 7 B R AT g 3 4 2% 7 (P<<0. 05)
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Figure 1

X PR AL oA 20 6 7 150 )5 3 0% B35 25 5. 76 Kaur 550
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YEMT 8 BT9 o3 8 D /N o 1 e 28 1 o, 4R AL = 1P Jie 9 o
ffE R = P e LA pH E 2R T, Bk, — % pH Y BT A
PR PR 6 AU B In B e He
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i PR IR A 0 2 B ek 2 B AR A L 2N R A Y
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Effects of HHP on the pH of squid during storage

H1 P 2 Ca) W] 0, 7 A8 5 PR AL B L B 10 TR 7 b % b
PR ) IR A 48 K T B B8R B . 200 MPa, 5 min 8 &
REFR S YR SR R 2. 39 1g CFU/g., T £ 200, 400,
600 MPa 43 Jil| &b B 20 min J&, 5 W 2 F 40 4 91, 1%,
95.1%,98. 0%, K F R B # (P<C0.05) ., WKL &H
V2N A — R B TR TR R R R B TR
B R AR A TR AR R AR 3 A B B, 4 S B4
2247 N T 30200 I A 3o R A0 B A R R P
1 AR P A0 PR 0 200 5 4 A 0 S O L
FCAN ML 1) S 5 o SE 0 O AN T 2 L A WL L 1 Al R
P L 5 A Ak RN AR AR R BR AR YL R T M RUR
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3, XHR[16] % 75,300~ 600 MPa 1 5 H AT L {f 22 %% (¥ 41
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Figure 2 Effects of HHP on the total viable counts

of squid during storage
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