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; 1.2.2
; G-250 : eI,
o, G-250
T6 , [
; PHS-3C ,
. TD3102 , n=(M,-M)/M,,
; DNP-9162 n ; M, M
. DK-S24
, 1.2.3
1.2 3 R Excel
1.2.1 , SAS
(20 ,18h)
(30~32 40~48 h)
2.1
5~6 cm , , 15%
48h ;
,  (10=x5) 1 2,
1
/% /%
/% /h 5 10 15 20 25 5 10 15 20 25
1 10 0.5 2.19 2.19 2.39 2.83 2.90 -1.0 -4.1 -1.5 -8.7 -1.4
2 10 1.0 2.69 2.37 3.59 3.65 3.42 -1.5 -2.7 -33 -6.8 -35
3 10 1.5 3.40 3.29 3.07 4.20 3.85 -2.9 -3.5 -4.3 -7.9 -39
4 10 2.0 3.89 3.20 4.13 4.35 4.26 -3.5 -4.3 -6.1 -5.0 -4.6
5 10 3.0 4.13 3.67 4.13 4.44 4.53 -6.2 -5.0 -9.2 -4.6 -5.5
6 10 4.0 4.49 3.94 4.02 4.83 471 -5.0 -6.7 -6.9 -2.8 -5.9
7 10 5.0 4.56 4.00 4.75 5.12 4.97 -5.7 -4.2 -9.0 -2.0 -9.1
8 10 6.0 4.24 493 5.22 5.15 5.11 -6.3 -8.9 -13.3 -0.2 -7.1
9 15 0.5 2.26 2.96 2.96 3.41 4.09 0.9 0.0 0.2 -0.1 0.2
10 15 1.0 432 3.35 3.50 4.88 4.64 -0.1 -0.6 -0.2 -0.7 -0.4
11 15 1.5 3.76 4.20 431 5.17 4.67 -0.4 -0.6 -0.8 -0.9 0.0
12 15 2.0 4.70 4.69 5.22 5.66 6.53 -0.8 -1.1 -0.2 -1.8 -0.5
13 15 3.0 5.48 5.80 5.95 5.82 6.24 -2.3 -2.5 -2.9 -0.9 -0.9
14 15 4.0 5.22 6.25 6.03 6.50 6.81 -2.6 -39 -2.9 -2.4 -1.6
15 15 5.0 5.20 6.28 7.38 7.77 7.98 -1.3 -4.6 -4.1 -4.4 -4.6
16 15 6.0 6.85 6.54 7.30 8.02 8.00 -4.1 -5.2 -3.6 -4.6 -5.1
17 20 0.5 3.72 3.83 3.50 3.87 4.23 1.0 1.1 1.3 2.5 0.8
18 20 1.0 4.73 4.27 4.24 5.66 5.69 2.0 1.9 1.2 3.2 0.8
19 20 1.5 5.59 4.84 5.26 6.57 5.80 1.0 0.2 1.5 33 1.0
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/%

/%

1% /h o5 10 15 20 25 5 10 15 20 25
20 20 2.0 6.14 6.36 5.66 7.45 6.13 0.4 1.0 0.8 2.5 1.4
21 20 3.0 8.26 6.58 7.60 7.52 7.52 0.5 1.1 0.3 2.8 0.7
22 20 4.0 8.69 8.37 7.70 8.87 8.18 0.1 -0.2 1.9 2.4 0.0
23 20 5.0 9.00 8.62 7.82 8.95 10.41 1.3 -0.5 1.0 1.2 -0.8
24 20 6.0 9.76 8.79 8.58 10.66 1059 -3.6 -2.6 0.4 0.1 -0.5
25 25 0.5 5.18 4.00 3.17 438 5.69 3.8 0.4 1.8 4.0 5.1
26 25 1.0 5.37 4.82 321 6.00 6.50 33 1.0 0.8 44 53
27 25 1.5 6.02 5.40 475 7.30 8.88 1.9 0.7 3.7 6.4 6.6
28 25 2.0 5.52 5.48 6.44 8.40 9.00 35 1.7 3.4 6.6 7.4
29 25 3.0 8.28 7.10 7.23 10.59  10.37 5.1 2.6 3.1 7.4 6.3
30 25 4.0 9.13 8.20 7.56 11.54 1142 3.9 13 2.7 6.4 75
31 25 5.0 9.46 8.90 9.88 11.8 12.27 4.8 1.1 5.8 7.5 5.7
32 25 60 10.83 1035 1135 1231 1293 32 1.4 4.6 7.1 59
2
/(mg-L™") /(mg-L™")
% /h 5 10 15 20 25 5 10 15 20 25

1 10 0.5 37.5 32.0 40.6 458 455 217 226 253 255 252
2 10 1.0 375 39.7 68.5 59.5 64.7 247 295 397 438 392
3 10 1.5 67.5 65.8 57.8 65.1 64.0 455 439 392 477 493
4 10 2.0 84.0 475 87.8 82.2 109.5 515 358 538 681 706
5 10 3.0 1177 535 1057 1004  104.6 869 538 720 644 770
6 10 4.0 93.3 70.4 99.8 108.8  104.6 617 827 690 828 1099
7 10 5.0 83.0 84.5 1520 1225 1554 773 902 1133 1052 1310
8 10 60 1102 1267 160.0 127.7 1733 947 1046 1447 1029 1406
9 15 0.5 27.9 54.2 39.9 63.0 40.2 112 157 171 232 231
10 15 1.0 55.4 493 85.0 50.2 68.6 292 214 362 279 437
11 15 1.5 46.5 62.3 53.0 72.5 57.4 372 246 488 274 373
12 15 2.0 423 70.4 91.6 100.8  133.0 256 275 422 363 696
13 15 3.0 1191 84.1 90.2 97.0 91.4 598 455 764 620 740
14 15 4.0 74.7 101.4  100.0 1120 1547 674 858 685 867 963
15 15 5.0 79.2 86.6 113.6 1435 1420 566 589 813 1099 1366
16 15 6.0 95.4 99.6 171.8 1365 1754 822 873 1189 1321 1387
17 20 0.5 34.4 41.9 36.1 35.0 68.2 148 99 100 219 200
18 20 1.0 34.4 475 43.0 61.2 80.0 204 129 255 283 292
19 20 1.5 41.7 56.7 57.8 75.2 89.0 266 179 355 361 354
20 20 2.0 80.6 86.9 48.6 73.9 93.0 406 387 495 516 523
21 20 3.0 87.4 80.2 66.0 72.8 103.8 480 448 573 568 629
22 20 40 1257 873 68.5 1284  84.1 645 337 474 904 753
23 20 5.0 80.9 105.6  72.0 122.1 1073 416 657 683 1406 1133
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/(mg-L™") /(mg-L™)
/% /h 5 10 15 20 25 5 10 15 20 25
24 20 6.0 1343 1612  101.5  141.0  150.0 781 815 792 1340 1357
25 25 0.5 27.5 27.8 22.8 36.4 35.0 112 53 81 110 94
26 25 1.0 40.3 34.1 24.3 65.8 46.6 119 83 107 154 167
27 25 1.5 55.1 40.0 41.3 68.8 73.9 174 200 267 234 203
28 25 2.0 64.7 60.2 50.0 62.7 77.7 209 239 390 295 273
29 25 3.0 71.3 90.0 57.7 79.5 90.0 198 427 595 499 551
30 25 4.0 74.0 80.2 58.5 1253 107.8 305 324 444 715 741
31 25 5.0 101.6 75.9 67.9 1145 1103 395 429 534 685 1056
32 25 6.0 93.6 85.0 96.8 175.8 1403 444 700 941 948 1071
3 (Fla)
467.18/0.000 22.75/0.000 398.80/0.000 687.96/0.000
43.86/0.000 5.39/0.021 50.26/0.000 88.10/0.000
417.99/0.000 503.62/0.000 16.75/0.000 88.26/0.000
a 001 ; a 0.05
4 (rla)
0.645/0.000 -0.189/0.017 0.795/0.000 0.871/0.000
0.201/0.011 0.088/0.265 0.284/0.000 0.294/0.000
0.621/0.000 0.856/0.000 -0.164/0.038 -0.294/0.000
a 001 : a 0.05
3. ,
3 , ;
6]
) 2.3
, SAS
2.2 ,
, 4.
s 5 s > P
; 0.01, R 0.7, 6



5
R’ F Pr>F
Yraci(%)= -2.158+0.069T+0.270C+0.848¢ 0.842 276.39 <0.01
Y (%)= -10.691+0.0507+0.607C-0.405¢ 0.776 179.86 <0.01
Y  (mg'L")=34.877+1.427T-1.042C+15.254 0.740 148.20 <0.01
Y (mg-L)=204.719+14.163T-17.930C+152.524¢ 0.858 314.88 <0.01
: T R ,%; t Jh.
0.645 0 -0.188 8 0.795 3 0.8279
0.201 0 0.088 5 0.284 3 0.293 9
0.620 7 0.855 7 -0.164 1 -0.294 1
7
n / / / / / / /
1% 1% % 1% 1% %  (mgl") (mgL") % (mgL") (mgL') %
1 478 476 042 150 120  25.00 43.6 385 13.25 140 143 2.10
2 563 580 293 110 130 1538 58.8 60.6 297 293 253 15.81
3 6.48  6.41 1.09 070 120  41.66 74.1 682  8.65 445 376 1835
4 732 751 253 030 060  50.00 89.3 790  13.04 598 458 30.57
5 8.17 833 192 -0.10 -020 50.00  104.6 963  8.62 750 645  16.27
6 9.02 950 505 -050 -1.10 5454 1198 1029 1642 903 820  10.12
10+£1) 20%.
b 2 ) b
[12] 3
2.4
7 (10+1)
20% , ;



32 2014
49.
: , [5] : : .
[7]. ,2012, 10(1):133-139.
. (6] , , , .
’ . , 2005, 24(3):
300-303.

. , 2011, 37(7):

[7] , .

[I1. ,2007(7):110-113.

[8] Sannaveerappa T, Ammu K, Joseph J. Protein-related
changes during salting of milkfish (Chanos chanos)[J].
Journal of the Science of Food and Agriculture, 2004,

84(8):863-869.
116-121. [9] SC/T 3011-2001, [S].
[2] , , , . [10] . M]. ,
31 ,2001(1):18-19. 2006:165-166.
[3] Corzo O, Bracho N. Shrinkage of osmotically dehydrated [11] . [M].
sardine sheets at changing moisture contents [J]. Journal , 1992:47-48.
of Food Engineering, 2004, 65(3):333-339. [12] ,
[4] . J1. , 2006(24): 1. , 2006, 27(11):93-98.

Variation of Sodium Chloride and Weight Loss Rate in Muscle of Vinasse
Hairtail and Compounds in Salt Brine During Pickling

ZHANG Qun-fei, XU Da—lun*, YANG Wen-ge, LOU Qiao-ming
( School of Marine Sciences, Ningbo University, Ningbo 315211, China )

Abstract: The variation of content of compounds in muscle of vinasse hairtail and salt brine are investigated
under different pickling conditions, so are their dynamics characteristics. Results indicate that the pickling
conditions significantly affect variation of content of sodium chloride, weight loss rate, soluble protein and
amino nitrogen. There is a positive correlation between pickling time and content of sodium chloride, soluble
protein and amino nitrogen, also between picking temperature and soluble protein and amino nitrogen. With the
increasing of brine concentration, the content of sodium chloride and weight loss rate in fish-muscle notably
increases while the content of soluble protein and amino nitrogen in pickling solution significantly decreases. In
order to reduce the content of sodium chloride in fish-muscle and loss of soluble protein and amino nitrogen, it is
essential to shorten pickling time with low pickling temperature and high brine concentration. The diffusion
dynamic equations is established to better describe the variation of content of sodium chloride, weight loss rate,
soluble protein and amino nitrogen during pickling.

Key wor ds: hairtail; wet pickling; dynamic equations



