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Fig.1 Changes of a” value of adductor muscle of scallop

under ultra high pressure
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Fig. 2 Changes of b” value of adductor muscle of scallop

under ultra high pressure

Pl 2 mI, B IR s, B DL AL
M " Bl 3K, LA 0 0 A 67 (720 1 KA A
Wt BH P 5 LA 20 € o €0 20 08T 1) B (0 AR s R TE
BFEIA 0 s F1 60 s B, Bl 25 3050 e 07 0938 Jin k41 52 AL
b AR AL AN f, 2 £ R ) K % 120 s SR &
AR, HSEAL L AR IR B, HBEE (R
JERS (A A SER TG s ORI E] S 0 s B, 350 &
F174 100 MPa F1 400 MPa FYFAFENL b™ 435 K -12.81
I =11.49, SHIHAIE by ML, 5L T 3.56% Fi
PR T 7.01%; MEREREY 240 s B, FEAS [
ST, HFEHLL" 4351k -6.00, —4.68, 3.73 F13.99,
S EM L, 3B T 51.50%, 62.17%, 130.15%
F1132.26%. HIULAT UL, R He A a] 9 A4 AT DASEE 55 P4
S b7, H b BEE IR R ) A3 s K, )
J& 4K 1 H 200 MPa FF = & 300 MPa i, A8 fk 34

S LR

Bl R S BB K b7 B K, BRI A D
Ti] - W € 0 O 1) T8 €, X R R DL AT
WUh & FEEIRE R, B HA RESRPUE M,
RIS R AR (P < 200 MPa) B, FH5elleF4EsE
BT 5 FLAR N IR R 256 18R, [l A SE LAY 2
RPN A; R s (P>200 MPa) B,
PSS AILER 2 v 2 15T 09 e RAS I E R I VE R e T,
iR B SR REE e, A lEiE g
T A W A
23 BEEEATHRAZR L HEK

HRAHAIR A5 AL, 2 T A AN [ 588 32 1) v A
AR A AR B LSRRI LT A AR R £k
2N 3 R .

100

——0s;
—@— 60 s;
—hA—120s;
—wp— 180 s;
——240s

90

80

L*

70

60,

1 1 1 1 1
100 150 200 250 300 350 400
SEESTE F1/MPa

50

3 BEEMEATHERAZRN L B3k
Fig. 3 Changes of L" value of adductor muscle of scallop
under ultra high pressure
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under ultra high pressure
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Table 1 The level of experimental factors
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Table 2 The experimental arrangement and results

e % : : : :
%) /MPa PRI /s (a’) (b") (L) (AE)

1 200.00 35.15 -5.36+0.03 -13.14+0.03 58.73 £0.04 6.40 £ 0.04
2 200.00 120.00 -4.81 +0.02 —-11.41 £ 0.03 68.70 £ 0.04 16.27 £ 0.04
3 300.00 180.00 -9.64 +0.01 3.17£0.03 92.72£0.26 4348 +0.23
4 200.00 120.00 -4.84 +0.03 —-11.41 £ 0.03 68.48 £ 0.46 16.05 £ 0.46
5 300.00 60.00 -8.53+0.03 -12.06 + 0.04 74.19 £0.26 22.14+0.26
6 200.00 204.85 -4.16 £ 0.02 -7.78 +0.03 77.34£0.28 25.29+0.28
7 200.00 120.00 -4.83 +0.02 —-11.41 £ 0.04 68.80 +0.31 16.36 +0.31
8 341.42 120.00 -10.06 + 0.07 0.81+0.04 87.98 +0.11 38.32+0.10
9 100.00 60.00 -4.55+0.04 -13.41 +£0.04 54.50 £0.31 2.31+0.29
10 58.58 120.00 -4.37+0.04 -12.09 +0.05 54.43+£0.22 1.98 +0.21
11 100.00 180.00 -3.89+0.02 —-11.74 £ 0.04 63.13+£0.30 10.69 +0.30
12 200.00 120.00 1.50 £0.03 17.47 £ 0.05 19.64 +0.02 5.13£0.10
13 200.00 120.00 1.50 £ 1.07 17.43 £0.03 19.69 + 0.03 5.15£0.07
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Table 3 Analysis of variance of regression model for Y,
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X; 3.49 1 3.490  212.96 <0.0001  **
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Table 4 The variance analysis of regression model of Y,

FEA B AmE ¥ FE PHE RENE
R 323.07 5 64.61  38.64 <0.0001 **

X, 149.02 1 149.02  89.12 <0.0001  **
X, 74.94 1 7494 4482  0.0003  **
XX, 45.77 1 4577 2737 00012  **
X7 53.35 1 5335 3191 0.0008  **
X; 0.87 1 0.87 0.52  0.4932 R
Gk 17.70 7 2.53
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gl 6.00 4 1.50
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Fig. 6 The response surface curve and
contour line of scallop adductor muscle

b" and experimental factors

-75 -



[" €1 %= = f PACKAGING JOURNAL
2022 FF EF£ 14 %5 F 1 Bl Vol. 14 No. 1 Jan. 2022

H L 6 nA, B ISR 3 | RRA R E
B DAL FE LAY b7 BRI AR T i AR fh i e, X
B B DR 2R BT A 25 R AR A iz TR %) 3 L 8K
B, LA 9 DR 36T B DL PRSI b AR5 L4t
X5 W R 20 Irai R —3 . FrmdIBiain T
WEIEDE , RIS 07 DR R B ) F 52 A G DL
SNl 6" Msemtl B, X —45 5 5 )7 2500 4
R—3

H3 4 Design-Expert 10.0 #4143 AT 25 5, 7T LA
B2 24906 7 X, =300 MPa. {5EB][E] X,=180 s i,
B DUAIFE AL b° B RAE A 3.043, AR AL IRES 4%
PREAT 3 IRES R, W5 k5 DU 52l 0" SE 3 (8
3.140, PRZELN 3.19%, I TE -5 52 4%
PRI, BT A DAY A EL A v 1 T 5 DL AL e L
b HERE N R Z AR
333 MAENHAZML & Bk

HE 2 2 AR 45 0L, A g B3 DU e L L
55 N R AR LR T b, 1531 DL AT 52
WL S5 ETr. RER R Z e R . gy i E
AT .

Y,= 68.68+12.09.X,+6.68X,+2.48X, X, +
1.64X7+0.055X; (4)

XoF BT N7 0 IR RE EA Jr 25 00 b, A5 AR ANER 5

Fis o
xRS YV, MERERAFES

Table 5 The variance analysis of regression model for Y,

DI R AmE MUy FE PIH BEN
BB 157040 5 314.08 42551 <0.0001  **

X, 1169.51 1 1169.51 1584.43 <0.0001  **
X, 357.49 1 35749 48433 <0.0001  **
XX, 24.50 1 2450 3320 0.0007  **
X7 18.72 1 1872 2536 0.0015  **
X; 0.021 1 0.02 0.03  0.8701 Az
525 13.21 7 1.89

AU 5.37 3 1.79 091  0.6100 NEF
4l 7.84 4 1.96

AN 1583.61 12
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Fig. 7 Response surface curve and
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L’ and experimental factors
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Study on Color Difterence of Scallop Adductor Muscle Under Ultra High Pressure

GONG Xue

( Institute of Light Industry , Harbin University of Commerce, Harbin 150028, China )

Abstract: In order to improve the sensory quality of scallop, the preservation effect of ultra-high pressure was
tested and the color change of scallop adductor muscle under ultra-high pressure was studied. The @', b", L™ and AE
of scallop adductor muscle under different ultra-high pressure treatment conditions were obtained by color difference
meter and the optimal ultra-high pressure test conditions were found. The experimental parameters were optimized
and the experimental design was carried out by using design expert software, and the optimal parameters of scallop
adductor muscle ultra-high pressure treatment were obtained. The results showed that when the test pressure was 206
MPa and the pressure holding time was 100 s, the redness value a of scallop adductor muscle was —5.01, the blue value
b" was —12.19, the brightness value L™ was 67.12 and the total color difference AE was 11.61, close to the initial values
of the scallop. The brightness and color difference of scallop adductor muscle have been improved under the action of
ultra-high pressure, which provided a theoretical basis for the application of ultra-high pressure technology in scallop
processing.

Keywords: ultra high pressure; scallop; adductor muscle; color difference; parameter optimization
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