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Predictive Model of Fishy Odor for Hairtail Fish Ball
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Abstract; Hairtail is regarded as one of the main raw materials for surimi-based products in China
because of its large production and abundant nutrition. Hairtail fish ball is welcomed by the people.
However, the fishy odor develops gradually during refrigerated storage, which influences the eating
quality and commodity value. So, it is important to predict the change of fishy odor. To evaluate and
predict the fishy odor in hairtail fish ball during refrigerated storage, the concentration of fishy odor
compounds was detected every 3 d at 0°C, 3°C, 6°C, 9°C and 12°C. In addition, fishy-odor activity
value (F') was calculated through the ratio of concentration of fishy odor compounds to corresponding
threshold. The change curve of F was fitted using zero order reaction equation and one order reaction
equation. The fitting coefficient of zero order reaction curve was higher than that of one order reaction
curve, which was greater than 0. 9. The change rate K was the slope of zero order reaction fitting curve.
Arrhenius equation described the relationship of change rate K and temperature T, as K = 2.332 x
10" e *"""". The predictive model of fishy odor was established as F =2.332 x 10" e """t +5.035.
The actual and predictive F vales during storage were compared, and the relative errors were within
15% . Therefore, the model was proved to be effective to predict the change of fishy odor in surimi
products during storage.
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10 min, FHZ A I8 R VR, R 2 WK, RS 3 K
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(4) ik o fa BE AT REOLIN , Je s 37 15 s, iF
— AR A A LEF S A SR A M A R R
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Tab.1 Volatile compounds in hairtail fish balls
- ﬁmm/ P, ik bt/ (ng-g ")
min 0d 3d 6d 9d 12d
4. 966 O 2.320 5.763 15. 020 27.475 44.116
10.618 E,E2 ,4-F "5 20. 454 21.503 22.940
10. 955 s 3.950 4.766
13. 104 B2 —J 4.650 2.800 3.310
i 2 13. 104 E-2-3 i s 3.810 4.710
13.118 E-2-3% i s 2.561 3.992 5.015 6.351
14. 106 1% 1. 980 6.742 13. 430 16. 527 23.826
16. 127 + 1.321 1.783 1.926
17. 101 ZEE 0. 650 0.714 2.135 1.374 2.019
7.452 2,2 I HE SRS A3 (2H) -1k i 16. 641 22.182 24.313 27. 805 38.883
ES 10. 460 2-F 3 33 9.222 8.781 8.295 8.531 8.325
32.573 E % NS)L] 1.473
10. 253 1 -3 I -3 - 3.235 3. 447 3.842 5.061 7.182
11.807 2-HIES5-(1-5F A ) 3R C i 9.516 15.908 14. 263 17. 030
) 12.244 42,31 -3 P 3 - 1.340 0.720
e 12. 681 2, 7-T 2,69 -1 4B 2.033 2.750 3.021
16. 263 i Tl 07 4 - B 0.793 0.818 1.240
16.979 2-T H-1-3¢ B 0.974 1.163 1. 149 1.108 1.010
6.843 Xt = A 28. 690
. lLe2l 4-ZHE-1,2- AR 0. 605 1. 180 0. 802
FEE 5 195 TR 1. 154
28.318 17-(1,3-79 ) W 1.230
13.756 1-+—¥i 23.185 42. 620
19. 543 4 =0 3.813 4. 094 6. 497
19. 766 + =4 3.540 3.179
22.394 - 5 3.651 4.362 4.015 4.331 4.206
HiER
23.963 2,6,10, 14-Ju F 3t 4k 1.091
24. 407 1+ H f 1.581 1. 640 1.839 2.255 1. 880
24.916 Tk 132.705 135. 347 115. 645 108. 935 131. 940
29.615 2,6,10, 14-J0 H 3% |- 1 4% 23.555 23. 689 19.284 21.831 21.340
10. 618 27, e kI 18. 639 18.920
11.342 RO R 1. 670 1. 160 0.670
b 21.334 y-— N 1.990 1.170 1.211 0.756 0. 600
32. 609 = TR H I R 7.730
Hbi o =k StTE] R R K F =K +5.035,

(REELY N a8 SoR L U TR R (PN

Z AL ROV TR , R 2805 & b ah U DG 1 22 Ak
B A T R B — SRR T R R ) R Y R
Pt J2: Hh i 107 R SR AL S5 Al o S g LR [ A S A &
Pl — P o 73 3 T2 G R — 2 S A TR AU
PG, F A sh 2z o e dn 38 3 frons BT
273 K ¥ AR, At I N % 9 S D A U AR R
P T — O, R E R AT 0.95, 78 273 K
BRI R > 0.9, 45 B e hr . Ak A
W i R W AR AR B & GO, I B R AE
Al b SR AL R A RGE . ) F S ARl % K

AR K 51 T #5& A&7 LA Arrhenius
J B InK =InK, - E,/(RT) k4348, L InK X} 1/T
LA (B ) WA R - B, /R 15 3 ] 19 )7
Bty = —8190.900x +30.776 ,R*} 0.964 . & 1%
E, ) 6.810 x 10* J/mol, K, 2}y 2.332 x 10" d~', JiF
LK 5 THRRNK=2.332x10"e """ [Ktta
JEE Tl it FE AN TR T BE (O ~ 15°C ) T i BN JE2 e 93 P i 2%
LTI Fy . F =2.332 x10%e "1 +5. 035,
2.3 FiNAEEY A9 36 E

o faAUTE 3°C IR BT A R S {E 5 T
EIEAT OB . IR T2 3°C /P 276 K AR A 751 0l 5%
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Tab.2 Change of F in hairtail fish balls stored at different temperatures
g/ {5/ ik e/ (ngeg ™) WA F
C Wk (ng-g™") 0d 3d 6d 9d 12.d 0d 3d 6d 9d 12d
B3 4.500 2.320 3. 806 11.234 18.234 28.792 0 0 2.496 4.052 6.398
o i 0. 587 3.211 4.368 0 0 0 5.470 7. 441
0 T- 15 1. 100 1.980 4.825 6.922 9.236 11.521 1. 800 4.386 6.293 8.396 10. 474
E-2-5% J i 0. 400 1.258 0 0 0 0 3.145
1 -2 45 -3 - i 1. 000 3.235 3.611 3.428 3.897 4.4064 3.235 3.611 3.428 3.897 4.464
B 5.035 7.997 12.217 21.815 31.922
[EAS 4.500 2.320 4.511 12.873  20.976 31.452 0 1.003 2.861 4. 661 6. 989
o 0.587 4.210 0 0 0 0 7.172
3 T g 1. 100 1.980 5.722 9.632 12.423  19.633 1. 800 5.202 8.756 11.294  17.848
E-2-5% f it 0. 400 2. 180 3.010 3.980 5.170 0 5.450 7.525 9.950 12. 925
1-2F 45 -3 - i 1. 000 3.235 2.891 3.122 3.362 3.453 3.235 2.891 3.122 3.362 3.453
S Al 5.035 14.546  22.264 29.267 48.387
[SAS 4.500 2.320 5.763 15.020 27.475 44.116 0 1.281 3.338 6. 106 9. 804
F it . 587 3.950 4.766 0 0 0 6.729 8.119
6 T g 1. 100 1.980 4.742 13.430 16.527 24.826 1. 800 4.311 12.209 15.025 22.569
E-2-28 J5 [ 0. 400 2.361 3.992 5.015 6.951 0 5.903 9. 980 12.538 17.378
1 -2 4 -3 -1 1. 000 3.235 3.447 3.842 5.061 7.882 3.235 3.447 3.842 5.061 7.882
Javi] 5.035 14.942  29.369 45.459 65.752
[EALS 4.500 2.320 8.996 19.006 36.034 49.108 0 1.999 4.224 8.008 10.913
¥ 5 0. 587 2.899 4.365 5.586 0 0 4.939 7.436 9.516
9 T 1. 100 1. 980 7. 860 17.249 18.877 27.915 1. 800 7. 145 15.681 17.161 25.377
E-2-%% f5 1 0. 400 2.347 4.071 4.610 7.061 0 5.868 10.178  11.525 17.653
-3¢ 5 -3 - 1. 000 3.235 3.766 4.568 6. 139 9.312 3.235 3.766 4.568 6. 139 9.312
A 5.035 18.778 39.590 50.269 72.771
[BAS 4.500 2.320 11.068 16.208 42.761 69. 281 0 2. 460 3.602 9.502 15.396
T 0.587 2. 168 4.014 7.637 10. 792 0 0 6. 838 13.010 18.385
12 Tig 1. 100 1.980 9.512 19.830 23.835 33.964 1. 800 8. 647 18.027 21.668 30.876
E-2-Z8 5 s 0. 400 2.562 3.993 5.015 8.051 0 6. 405 9. 983 12.538 20.128
1 -2 M5 -3 - 1. 000 3.235 6.024 5.963 7.421 14. 614 3.235 6. 024 5.963 7.421 14. 614
Jayill 5.035 23.536 44.413 64.139 99.399
R3 TEEARENFEUNHNESH 2=
Tab.3 Kinetic analysis of F in hairtail fish balls during 201
chilled storage ii:
F I i — R E14r
/K 12k
R K R? K ®
273 0.915 1.947 0.997 0. 156 (1)2:
276 0.954 3.223 0. 894 0.204 0.6 I | L @ ]
279 0.977 4. 697 0.918 0.239 0.00350  0.00355 OTOS?(G? 0.00365  0.00370
282 0. 989 5.439 0.835 0. 256 B1 Asfbili® K 5EE T XRKE
285 0.978 7.245 0. 837 0.283 Fig. 1 Relationship between change rate K and temperature
U BTN F = 3. 024 +5. 035, F e 2 L IR, F4 HEENEICHEA F Sl EnHE R
N . . Tab.4 Comparison of measured and predicted F values
w4 NG 12 d Py, SR S5 B (9 ATXE of hairtail fish balls stored at 3°C
BRI B 15% BLPY. T L% U A 95 B0k e P T
Y4 TG A% T 28 O 10 L O 55 (41 28 11 e . s 5
\ Sz 5.035 14.545 22.264 29.267 48.388
3 %EEIE ij‘\i:;j{ﬁ? 5.035 14.107 23.179 32.251 41.323
X ERE/ % 0 -3.0 4.1 10.2  -14.6

R RECINE LY g A /- R SN TP
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TP E RE R T 0.9, BB v s A i, I F = {18y S Y0 0 0 00 (AR X 2 22 76 15% DA, AT L IZ AR
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