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Effect of different thawing methods on lipid quality of
Antarctic krill( Euphausia superba)
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Abstract: In the present study the effects of different thawing methods( natural thawing low—temperature thawing still water
thawing microwave thawing) on lipid quality changes of Antarctic krill( Euphausia superba) were carried out by analyzing the
content of triglyceride total cholesterol phospholipids free fatty acids peroxide value anisidine value astaxanthin content and
total fatty acid composition combined with radar chart analytical method. The results showed that the thawing time taken by
natural thawing low—temperature thawing still water thawing microwave thawing was 210 450 90 and 5 min respectively.And
the lipid qualities of the krill exhibited differences after being treated by different thawing methods while the contents of free fatty
acids and astaxanthin in the krill showed significant differences.The contents of free fatty acids were between 20.8% ~23.0% and
astaxanthin were 391.7~429.9 pg/g.So the contents of free fatty acids and astaxanthin would be the fast evaluation indexes for
evaluating the lipid quality changes of the krill during the thawing process.The results of radar chart analysis showed that the
evaluation results of thawing methods were ranked as still water thawing > low— temperature thawing > microwave thawing >
natural thawing from the aspect of the development and utilization of lipids. Considering the factor of product quality thawing
time and energy comsumption still water thawing should be firstly chosen when extracting the krill oil using the frozen krill
material during the process of land—based production.
Key words: Antarctic krill ( Euphausia superba) ; thawing methods; free fatty acid; astaxanthin; radar chart; lipid quality
changes
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Table 1~ The results of lipids evaluation indexes with different thawing methods

TG( %) 40.8 +4.00 435 +£1.34 413 +2.43 40.6 +0.71
TC( %) 1.86 £0.15 1.97 +0.02 2.06 £0.16 2.01 £0.03
PL( %) 34.5 +0.70 35.2 £0.40 35.7 £0.40 352 £0.68
(pel/e 391.7 +1.49° 404.4 +0.60" 4299 +3.55° 408.6 +2.43"
FFA( %) 23.0 £+0.34" 20.8 +0.18" 21.5+0.18" 22.5 +0.48"
POV( meq/kg) 221 +0.03 242 +0.08 2.22 +0.06 227 +0.08
AV 6.58 +0.36 6.45 +0.30 6.14 +0.69 6.58 +0.79
(p<005); 2 .
2 (%)
Table 2 Fatty acid composition of total lipids with different thawing methods( % )
C12:0 0.17 +0.02 0.18 +0.01 0.15 £0.01 0.17 +0.01
C13:0 0.06 +0.00 0.06 +0.01 0.05 £0.00 0.06 +0.00
Cl14:0 8.10 +0.12 8.06 +0.46 7.31 £0.01 7.99 £0.24
Cl4:1 0.14 +0.01 0.14 +0.01 0.12 +0.01 0.14 +0.00
C15:0 0.32 +0.00* 0.31 £0.01™ 0.29 +0.01" 0.30 £0.01™
C16:0 21.61 £0.19 21.00 £0.47 20.86 +0.07 21.26 £0.26
Cl16:1 4.68 +0.19 462 +0.12 451 +0.00 4.84 +0.06
Cl17:1 0.38 +0.02 0.37 +0.01 0.37 £0.01 0.38 +0.01
C18:0 1.23 +0.07 1.19 £0.01 1.22 £0.03 1.17 £0.00
C18:1 15.86 £0.15 15.71 £0.04 15.62 £0.03 15.75 +0.10
C18:2( n—6) 1.62 £0.06 1.59 £0.01 1.68 +0.02 1.63 £0.03
C18:3( n-6) 0.23 +0.05 0.19 +0.00 0.27 £0.03 0.24 +0.01
C18:3( n-3) 1.71 £0.09° 1.81 £0.01™ 1.98 +0.07" 1.77 £0.01*
€20:0 0.02 +0.01 0.03 +0.01 0.10 +0.09 0.04 +0.01
€20:1 1.29 +0.00 1.35 £0.03 1.47 £0.27 1.32 +0.05
€20:2 0.35 +0.01 0.43 +0.11 0.51 +0.22 0.36 +0.03
€20:3 0.15 +0.01 0.17 +0.03 0.19 +0.04 0.16 +0.00
C20: 4 0.37 £0.02* 0.35 +0.00* 0.39 £0.01" 0.37 £0.00™
C21:0 0.20 +0.00 0.22 +0.00 0.21 £0.01 0.20 +0.00
(€20: 5( EPA) 25.94 £0.20 26.14 £0.54 26.20 +0.47 26.00 £0.42
22:2 1.24 +0.15 1.32 £0.10 1.52 £0.13 1.37 £0.06
24:1 0.94 +0.01 0.90 +0.03 0.94 +0.02 0.90 +0.00
(22: 6( DHA) 13.39 +0.44 13.86 £0.33 14.05 £0.22 13.58 £0.25
SFA 31.71 £0.27 31.05 £0.97 30.19 +0.17 31.19 £0.53
MUFA 23.29 +0.02 23.09 £0.12 23.04 +0.28 23.33 £0.20
PUFA 45.00 +0.29 45.86 +1.09 46.77 +0.45 4548 +0.73
2.3
2 23 2.4
12~24 8 TG.TC.PL, \FFA.POV.
15 . AV.MUFA  PUFA
Cl15: 0.
C18:3(n-3) C20:4 (p <0.05) .
46.77% N
45.86% 45.48% .
45.00% 2.4.1

(2017 %028 149



I@&:&%&

w [
Science and Technology of Food Industry WR SR
3
Table 3  Dimensionless processing results of evaluation indexes

TG TC PL MUFA PUFA FFA POV AV

(%) (%) (%) (pg/g) (%) (%) (%) ((meq/kg)
0.94 0.90 0.97 0.91 1.00 0.96 0.00 0.09 0.00
1.00 0.96 0.99 0.94 0.99 0.98 0.09 0.00 0.02
0.95 1.00 1.00 1.00 0.99 1.00 0.06 0.08 0.07
0.93 0.98 0.99 0.95 1.00 0.97 0.02 0.06 0.00

4
Table 4 Radar chart comprehensive evaluation results of different thawing methods
Vi Vo, Y

1.4382 5.3202 0.8858 0.6385 0.7521 4
1.5571 5.3376 0.9591 0.6868 0.8116 2
1.6351 5.3626 1.0071 0.7145 0.8483 1
1.5219 5.3227 0.9374 0.6751 0.7955 3

FFAY

2 (A) (B) . (€ (D)
Fig.2 Radar chart of natural thawing low—temperature thawing still water thawing

and microwave thawing of Antarctic Krill( Euphausia Superba)
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