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ABSTRACT: The work aims to investigate the drying characteristics of Antarctic krill meal and the variation of its
nutritional quality. The krill raw materials were dried under different vacuum levels (0.04, 0.06 and 0.08 MPa) and
temperature (75, 85 and 95 °C). The drying characteristics were assessed through moisture content (dry base), drying rate,
and moisture diffusion coefficient, and the nutritional quality was evaluated by determination of astaxanthin, TBA and
colour difference. At the drying temperature of 75 °C, the drying time at 0.06 MPa and 0.08 MPa was reduced by 15% and
21%, respectively, compared with the vacuum pressure of 0.04 MPa. The effective moisture diffusion coefficients of krill

under different vacuum drying conditions ranged from (3.555 77 to 6.574 12)x10'° m%*/s. The Midilli model reflected the
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vacuum drying process of krill meal accurately, with a good fit between the predicted values and the experimental values

(R*>0.999). Increasing the vacuum level significantly inhibited the decomposition and lipid oxidation of astaxanthin.

At 75 °C, the astaxanthin content was increased by 21% and 48% at 0.06 MPa and 0.08 MPa, respectively, compared to
0.04 MPa. At 95 °C, the TBA value was reduced by 47% at 0.08 MPa compared to 0.04 MPa. L” and a” values were more

markedly affected by drying temperature compared to b” value, and AE value decreased with the increased vacuum

pressure at the same drying temperature. In conclusion, the vacuum drying at 0.08 MPa and 75 °C can effectively reduce

the degradation of the active substances in Antarctic krill meal and ensure the drying rate. This study can provide a

theoretical reference for the design and production control of vacuum drying process with Antarctic krill meal.
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Fig.1 Drying process of Antarctic krill meal
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Fig.2 Effect of vacuum level and drying temperature on drying curve and
drying rate of Antarctic krill meal
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Tab.2 Effective moisture diffusion coefficient of Antarctic
krill meal under different drying conditions

IS A ﬁ?ﬁlﬂ((léo}j?(;‘ ;ﬁf{z %Si?lﬁ)l Degr/ 9;%}5
75 °C/0.04 MPa 3.657 0.987 65
75 °C/0.06 MPa 3.555 0.932 40
75 °C/0.08 MPa 4.200 0.962 30
85 °C/0.04 MPa 5.269 0.966 30
85 °C/0.06 MPa 6.047 0.959 71
85 °C/0.08 MPa 5.767 0.936 06
95 °C/0.04 MPa 5.649 0.951 23
95 °C/0.06 MPa 6.574 0.939 77
95 °C/0.08 MPa 6.466 0.918 36
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Tab.3 Results of mathematical model fitting for Antarctic krill meal drying

MRS JRE/,C  HZSE/MPa k n a b R’ 7 RMSE
75 0.04 0.00842 1.188 36 0.999 93 0.000 007  0.002 52
75 0.06 0.00735  1.414 01 0.997 00  0.000 337  0.017 08
75 0.08 0.008 91  1.336 43 0.99942  0.000 066  0.007 54
85 0.04 0.01110 1.29222 0.99939  0.000 074  0.007 84
M‘I’,igiye 85 0.06 0.01212  1.35920 0.99891  0.000 140  0.010 69
85 0.08 0.01180 1.37276 0.998 18 0.000233  0.013 65
95 0.04 0.01154 1.34639 0.998 15  0.000233  0.013 80
95 0.06 0.01328  1.40551 0.99828  0.000234  0.013 49
95 0.08 0.01281 1.447 67 0.99575 0.000575  0.021 15
75 0.04 0.009 07  1.052 10 0.99476  0.000 535  0.021 80
75 0.06 0.008 12 1.082 92 0.97381  0.002941  0.050 49
75 0.08 0.009 81 1.072 72 0.983 63  0.001 883  0.040 18
85 0.04 0.01208  1.058 35 0.986 69  0.001 596  0.036 47
Hj;“;zfi‘;“ 85 0.06 0.01334  1.065 13 0.98093  0.002 444  0.044 71
85 0.08 0.01284 1.063 40 0.97828  0.002775  0.047 11
95 0.04 0.01266  1.065 65 0.98096  0.002389  0.044 21
95 0.06 0.014 66  1.062 44 0.97569  0.003 334  0.050 92
95 0.08 0.01402 1.066 87 0.968 70  0.004 238  0.057 41
75 0.04 0.00324 120154 099976 —0.00002 0.99996 0.000 005  0.001 92
75 0.06 0.00172 1.25934 0.99710 —0.00035 0.999 62 0.000 051  0.006 13
75 0.08 0.00223 1.28207 0.99829 —0.000 14  0.99985  0.000 022  0.003 92
85 0.04 0.00365 1.23580 0.998 51 —0.000 14  0.99985  0.000 022  0.003 87
Midilli 85 0.06 0.00332 1.27718 0.998 15 —0.00021 0.999 74  0.000 043  0.005 22
85 0.08 0.00358 1.23858 0.99943 —0.00043  0.99997  0.000 005  0.001 69
95 0.04 0.00379 1.22680 1.00244 —0.00032  0.99947  0.000 086  0.007 39
95 0.06 0.00342 1.28614 099762 —0.00042 0.99980 0.000 038  0.004 61
95 0.08 0.00405 1.20032 1.00046 —0.001 03 0.99995 0.000 009  0.002 28
75 0.04 0.012 13 2.16205  1.14479 0.99982  0.000 020  0.004 09
75 0.06 0.014 94 032850  1.31580 0.99833  0.000203 0.012 74
75 0.08 0.016 15 048881  1.49004 0.99969 0.000 039  0.005 50
85 0.04 0.019 03 0.58508  1.58326  0.999 68  0.000 043  0.005 68
Logistic 85 0.06 0.022 70 043492  1.43026  0.99937  0.000 090  0.008 10
85 0.08 0.022 59 040416  1.39744 099886 0.000 167  0.010 81
95 0.04 0.021 11 047331  1.47309 0.99832 0.000238  0.015 41
95 0.06 0.026 45 035462  1.34645 0.99913  0.000 138  0.009 59

95 0.08 0.026 86 0.298 38 1.28570 0.99707 0.000463  0.017 58
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Fig.3 Verification curves of the Midilli model for vacuum drying of
Antarctic krill meal at different temperature
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Tab.6 Effect of vacuum level and temperature on the colour of Antarctic krill meal
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