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Effect of Different Thawing Methods on Quality Changes of Prepared
Antarctic Krill Paste

JIAO Yunshuang', WANG Yueyue', JIANG Pengfei', DU Xiaoping?, QI Libo', SHANG Shan""

(1.School of Food Science and Technology, Dalian Polytechnic University, SKL of Marine Food Processing & Safety
Control, National Engineering Research Center of Seafood, Dalian 116034, China;
2.Liao Yu Group Co., Ltd., Dalian 116000, China)

Abstract: In this study, the effects of different thawing methods (blast water thawing, air thawing, ultrasonic thawing,
refrigerated thawing and hydrostatic thawing) on the quality of Antarctic krill paste were investigated by analyzing the
water retention properties, textural properties, protein oxidation, and lipid oxidation. The results indicated that krill paste
thawed more rapidly in air-blasted flowing water. Nevertheless, the rate of thawing and cooking loss increased, which
resulted in noticeable precipitation of water, and alleviated water retention ability. In contrast to other thawing methods,
krill paste thawed by refrigeration exhibited minimal protein oxidation, which was confirmed by the highest salt-soluble
protein content (33.39 mg/g) and the lowest carbonyl content (2.71 nmol/mg) . The total volatile basic nitrogen values
(TVB-N) of krill paste thawed by blast water thawing and refrigerated thawing were 11.36 mg/100 g and 13.58 mg/100 g,
respectively, which were significantly lower (P<0.05) when compared to air thawing (16.57 mg/100 g) and hydrostatic
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thawing (15.40 mg/100 g). The analysis of the krill paste quality resulting from five thawing methods revealed that krill

paste thawed by refrigeration exhibited the lowest thawing loss and cooking loss, the most desirable textural characteristics,

and a significantly reduced thiobarbituric acid values (TBARS) in comparison to the other thawing methods, indicating a

lower degree of fat oxidation. Therefore, refrigeration during the thawing process can mitigate the oxidation of proteins and

lipids in Antarctic krill paste, increasing water retention ability and decreasing thawing loss, making it a favored method for

thawing krill paste.

Key words: Antarctic krill; thawing methods; water retention properties; protein oxidation; lipid oxidation
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Table 1 Antarctic krill paste thawing methods
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Table 2 Sensory evaluation criteria of Antarctic krill paste
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Table 3  Effects of different thawing methods on the textural properties of Antarctic krill paste
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Fig.2 Effects of different thawing methods on thawing loss
(A), cooking loss (B) and water holding capacity (C)
of Antarctic krill paste

T ARG T REACR TR — 48 AR A [ i R 07 5022 57 0 3%
(P<0.05), %] 3~I%1 6 [,

BAIR, Ao BRI AN, X R LA ZHE 5 5], Dl
TREEER SRR, AR T HURHLIT R
TR A2 TS RR A R AR AT HAth 2H 551 i
PRI, PRSI 2R AR FR 2 e A DR A ™ A= N
1, DNTTASE 20 I B2 T B R o DALk, s I/ i
REIRGA I T Rk ], AER: 50 B0 - S KR
BRI E AT A0 I PN A 7K o35 R AR R 2
Yy s, WO T RS, fe s R ATIK 2 18] B A8
e, PECOREITHRRR -

ATV 7 ORI I B ZE SR (5] 2B) A
IR I3 2C) A ANFIRR BRI . HA vl 7R s
W 2R B R AR, K Ty dnem, A dEdsy 1 oF

IR =, AR IR F oAt 3 Fhfired Jr =X, axn]
HE S T A K AR B AT LA S 3] P9 SIS B P )
R, TR A S R R B VK A T, TR T
T A RS aE], IH S S K IR r] BE IR
TR T S 25 B IR, BRI RN £
IR TR B i As SRR TR, i i A e it T
HEZHLesy, T ECE MU, oA S R e Bt
WK 7K A3 TR G AR R, B S R B i K iR
P Z [AIZE ISR MK 122 AR 35 (P>0.05) .
24 FERFHAXERBENE TVB-N E/RS20
TVB-N {E F& i 5 7K 7= Sl 8 B8 10—~ 2 4g
FRo FEXIVE/KEIRIE TVB-N (R E TR A 30 mg/
100 g, MAIEl 3 H AT RIE it 5 Rhds 7 AL BRI,
R Y TVB-N (EFERR S YE Bl Py . Hoh g < mik
fRVREY TVB-N {E & /M(11.36 mg/100 g), X A EJ&
PRSI SR R s e . st Ta) 2, el 420 AN 5
ity (5 26 PTG . 2H I8 e it ) X HL A, 1 e i i 2L, 7
A= 10 B L R e 25 SRR B U B 2 Y, 3K 5 Xk
SEOV BT TE A IR 3, A URUR S R SRR A L L
HLA e A R R, (E R A A AT 4 °C FYAIG
ik, PRI SRR, P T A AN P A B A
TR TR R P e B A v, B8 AT Rl 4
R AE Y 06 31, XTI B 2 PSS R R 4 T,
RN E S TVB-N £75:(16.57 mg/100 g) .

n
B BN A Rl Bk
IKARAR MRUR RRUR MRUR RROR
K3 R[N 7 =00 R AR BT TVB-N (E 520
Fig.3 Effects of different thawing methods on TVB-N value
of Antarctic krill paste
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Fig.4 Effects of different thawing methods on TBARS value
of Antarctic krill paste

2.6 FRRARN RSN E TR ER S BT
AN B R 7 OO BRI K PP AR 3 S B R
PR S A — RN . AR 5 mTRIESCUK
$if R B SR 9 HL K B PR 2 5 4R (79.06 mg/g) fe s
TV PR R K P AR S R MR S i
i T HAZL 51 (P<0.05) , JELPA AT BE S AR I 9 2R IR
BEANTERARIK Y-, 4B N SN s/ N s 22, fEfE
Vel . BT SR ARSI L, I G2 1 U LT 4k e
F AR AR SR i R AR A T HAB AL ) SR v 1 2
F & SR, 5 v RO R 4L A) G 25 R 25 S (P>
0.05) . HAIRESE Tk H & AR, EER H A4 fL
AR JEARR, XN S TR R /NP 2 AR ZH Y
R A P T H A ZH 5] (P<0.05), 58K

20254F 3 H
KRR A

1201 77 SRR S oL 50
&b 1051 b be —ia— b L40 b
@D 1)
g 901 ¢ b {’ + a _I_ab g
= 75 [ c || 7| Bl
4 601 Zi 7 7 7 Z s
T 2| 7 7 i
& 451 Z 120
Pt . | #=
& 39 7 | 0| Wlok
L
® s AR

Z
0

o R
KA RGR RRR RRER A
Bl 5 NIRRT 2O r AR R KI5 i S R A
FEE SRR
Fig.5 Effects of different thawing methods on water-soluble
and salt-soluble protein content of Antarctic krill paste
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Fig.6 Effects of different thawing methods on carbonyl content
of Antarctic krill paste
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Fig.7 Effects of different thawing methods on sensory
evaluation of Antarctic krill paste
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Table 4 Correlation analysis of different thawing methods on Antarctic krill paste
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