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Table 1 Sterilization treatments for Antarctic krill sauce

W X A B F At
MV 850 W, 130 s
LTLT 90 °C,60 min
HTST 121 °C,15 min
uv 40 W, 15 min
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TEARIEAT A IS, TR I B L " b A,
L RN W B A B K, 58 BE K 0" RN B
LA o A RS, IE(EMRL ;0" FoR A i
WAE o7 B R W5, IE(E IR 25, 822 AE TR LA
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75, TR N 2 mm/s , 2445k i K e B R R
REFF AR I, T H SRR 1 mm/s, il & T8 5 g, 35
Sk %A T IR AT R BEIR R R, I
15 mm J5 RS TFLG LT SRR 1 mm/s, 53k
B =P N L N SR N w7 N SR e )
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Table 2 Types of sensors and corresponding sensitive compounds
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Table 3  Criteria for sensory evaluation of Antarctic krill sauce

¥ A7 A& ()
&% R F, RiFEHKE, F ki ki AR AR A
(10%) R R P Y e ERG L HE&EFRa %
(0~40) (40~60) (60~80) (80~100)
Aok JU-F & A Sk, FokE R, A KT An 8, % IR 09 Aok Motk B b Rk Ak
(20%) H Bk FEAR AR R WA Sk A R Wi, ok
(0~40) (40~60) (60~80) (80~100)
ok 7R REE BRIk E R, R E R BT a
(40%) KR KRR, BEOR B, o BT, REE T
R ek kA SRR Bk £k o i,
(0~40) (40~60) (60~80) Sfok R
(80~100)
Ji WBRIRRI 4G, MR Y, MR Y, mEy sy,
(30%) LA IS, N 0 A A E A
wfL v £ ol o b — wEL o bk 85 4T oL v &
(0~40) (40~60) (60~80) (80~100)
SRR RN, T BUT R A X A AT BE UV 41 L {HiA 3] 28.97, % CC AW EAH L

S TE RN R R B R R R A I ) D R 12T
LTLT 1 MV 475 —EFEE /b TR L b7

L AR B2 R (P> 0.05), XUl 4540
imﬁa‘xﬁ‘m&jcwwgﬂﬂﬁﬁﬁﬁ—mEM&E HEE

{6, MPTLLRE S (SR BETEER (P>005) o X —45 R S LRI SF I o 52 45 R A,
F4 AEFELEFAWNERABEITER B FHZ0
Table 4 Color analysis of Antarctic krill sauce with different sterilization methods
PUE: N L a b AE
CG 27.35 +0.81* 224 +0.42¢ -12.86 + 0.35" 72.56 +0.78*
MV 27.26 +0.28° 2.16 + 0.00* -12.90 £ 0.78* 72.64 £ 0.24°
uv 28.97 £ 0.50° 2.06 £0.19* -11.18 + 1.09* 70.23 £ 1.16°
LTLT 2647 +0.13* 2.04£0.13" -13.13 £ 0.16* 73.32 £0.22*
HTST 23.24 £2.74" 2.34 £0.32° -15.05 + 1.54" 76.90 + 2.99"
TE AN A 7 B2 m i i A 235 22 5% (P<0.05)
22 FAIRIESH =
T R A A A 8 i ) A0 it R Sk 0 AR B 150
WO BTSSR TR R AT =
FRMAF IR QDL SRR S
BEEIHE, BEGREIIE TR TR BE
(WL 1), UV AL B ORI O LS 53 € &h
B4 166.90 ¢ F1 9.33 m), W F M THEFM 0 , . . . ;
E‘Jﬁjﬁ'j(f)<005)(ﬂﬂé5),ﬁg%%ﬂ/‘]tﬂi}mﬂﬁg 0 900 lso%uﬁ;mo 3600 4500
& UV b33l 8 A AULER 8 A & AR 28 L 40 Test point

ZIGEMEANECR , LTLT 20 i 32 i 6 g K H A5l
H 505112550 g F1 6.74 mJ, BEMEART CG 4l

B 1 AREFXELEAXAIRENRE SR
Fig.1 Texture profile analysis of Antarctic krill sauce

with different sterilization methods
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(P<0.05), 3 U8B RE i BT U g #1874 4 o
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N YNGR BETE 70 CLA LI 5 47 2 27 34

AR GRS 27 N NS L S ﬂﬂ)???éﬁﬁ’ﬂtﬁ
THIRZS AT AN, WL IA 4548 18 B R IR , 3 D1 (T4
T RERET HTST A8 ) B A 3] 7.65 m), g
KT CG, nJ ULy it 1) Jo b R P AN A5 3% T ek 2 A
XSRS R, MV 4L R ) {E Fn s 45

UME AL, 55 R 128.80 g Fl 6.59 m], &k & 1K
T CG A HH (P<0.05),

[EREREF=NPI 'O LI SNk (PR
0 g, BB EAR (WL 5) 3 Ud B g B R B
IR BN L 45 % Gt & T 6 Rk 1 285 B R O IR
Ao MR, B B IE Y R B A 2 0% 1 sk, AT
DR B AR B B AU

£ 5 FEFELET R K BN E B B R

Table 5 Texture characteristics of Antarctic krill sauce with different sterilization methods

AP Al

B 71 m]

WA /g AW /m]

CG 156.85 + 0.64*
MV 128.80 £ 0.57"
uv 166.90 +2.19°
LTLT 125.50 + 4.03"
HTST 146.70 + 0.57¢

7.57 £0.03* 0.00 0.01
6.59 £ 0.08" 0.00 0.03
9.33 £ 0.08" 0.00 0.03
6.74 £ 0.16" 0.00 0.02
7.65+0.11° 0.00 0.05

T AN ) B R R i ) A S 35 1 22 7 (P<0.05)
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ORI B0 1 — P R R R AT AR T XU | 4R

TR TH DR S (R Rz I ) 3 R T ) R
JERO B 2 R TSR 1A 5 3K e AR R A e
RHO AR . SR IR, T AR A 0 A (T
10 s A A #EAM R 82 E BB, I 10 s J5
{14 AL A3 BT il 1 1 — 1 AN IR UV 4 9 A8
P 2 Bk TRE B a1, L e K AH R 55.64 Pa-
s, I /IMA N 16.44 Pa-s 3% Fh 22 FF 4K 10 U sl 1 Bl
WoRH UV AR R AR — X 5 UV 4y 25
F—F(, HTST M1 LTLT 21 /% A8 A48 UV 41K, F
YIE 55 35.67 Pa-s F129.33 Pa-s, ANk MV
YL AE 2R BT 27, B s T /N X BB MV 41 RE
iy BN — UL R R 5 )N
2.4 BFEDH

HL 5 0 07 26 bR A A% % 2 1) ORI
4R I 5 A B ) O A SRR R R A AR
FE 7= A S, KT S8 A v A St G ) M 4% 25
Z ] 56 B H o 1 3 4 43 BT (Prinei-
pal component analysis, PCA) 7] 52 BAFE i 2 8] )
255 HE B R | 150 BH R i 22 TR] I I R 22 S RO
JzZ ) R 3 AT PCL AT PC2 1 BTk R 43
BA 83.31% 1 10.25% , Bt 51#k R N 93.55% , it

240
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T
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B2 F[EFREA R KB E AR T
Fig.2 Rheological properties of Antarctic krill sauce

with different sterilization methods
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Fofr 2% BT Ak L B S [ R B L2 T T T R R B R
FERHEOR Y BT (WL 4) o UV TR AL IS (14 e
RAEALK T CG, UL UV X5 R i) 52 1k 9 5
Wi/ X 5 PCA 4345 R —50, AT R,
HTST % T CG 7 AHS 1 )8 2% I 5 i Ry {8 )
A CSRIAE CTS 1 (4w i {E 38 i, 1 WA e TR 2 1
T, FE R R B AR R ) R R T A2 BRI T R
D A R T AR T RO BT, kR R T R T
LR RN AR =R il 5 A i o = - e 9
BTSSRI A AN T 7 AR A SRR
25 HBFESH

HL T 5% 10 PCA 20 B K 50808 7 e B 4, DL —
AR I Bk, e 1 AR S AR AE B
) LA AR X 3 B TR R R R X 18 AR
1 2% 1 Wi B (B 24T PCA 20 #7 )5 ,PC1 il PC2 1)
TR R 99.44% F11 0.36% , ZitTTlkER N
99.80% , i it 85% ,#%& 3T 100% , i B Hm] LIAR 3£
T B R Tl M R P R XU A B (LR 5) . I
PC1 ATk Rut K F PC2, 156 BH A A A ] 5 % X
MR 2% SRR, 5 AN TRIR B XA RE o
MAESEINE, DI AR 88.00%, Uit HIFE i Z[H]
AR X4, MV AL UV 415 CG 4 58 4%
AN, ULET UV B MV GR35 & M SO ) o5
W4/, Horp HTST 5 CG 22 S A ek i
ot B R IR R B SR IR T DA R AR B

& 6 Al LLE H  HTST 4 ¥ 4 7F LY2/G .
LY2/AA LY2/gCTl LY2/gCT F9 0 i {EL 0 /b, 1 78
AR AL ERAS I ma BEAR TR . UA B HTST 4145 %
Y Fh A ARG Y RELEY  CBE N
B 2 S T BB 2 S A VAR I
N YA BT T, iR AT R R BRI
A Z N T 48 RN AT, RS Y R R
I A A Ak B R S5 Ak S W, A Y 4 PR AR
G WA A PR IR, R B R B AR Y AR
i TR R . LTLT 4 & A5 IR A8 i ma i 5 CG
AR LA BT T, XA LTLT #2817 49 i<
WRAREE MV F1 UV 20 7E 45 12 8% 2 04 W g AR X T
CG R K iZE5 5 PCA B4 e — 5,
26 BESH

T A R B B R IR 45 R B, CG B BT
ARSFERCE R, BRT I Z AR 82.83

100,

y e
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. / * Uy
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~
S 2
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=1 v <
q L
a 40 P2
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Fig.3 Principal component analysis of electronic
tongue response of Antarctic krill sauce

with different sterilization methods

—a—CG

TS (A

ANS (7

NMS (%)

4 ARFEAXHERABTEHNNEFESEE
Fig.4 Electronic tongue radar map of Antarctic krill

sauce with different sterilization methods
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Fig.5 Electronic nose analysis of flavour components

in Antarctic krill sauce with different sterilization methods
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HEAH ) i RO, 35 00 25 43 H A HL - B8 00 BT 485
B3, UV 7EP BRI CC A B E 257 (P>
0.05),JF H . F M (P < 0.05) 7 T H B R 5, 31
UV X B R Bl MR 3 k2 W 9 o ) e IR 3/ 5
T &M PCA 7 BT 45 3 — 34, W] 25 45 W] 4552 B 3k
) 74.23 4y MR THE AW R E ., K00, UV
Aub 3 2H TE P AR R B R e B | AR S A R

——CG

LY2LG | oo o .
Lo oy
- LY2AA |—-LmT
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Fig.6  Electronic nose radar map of Antarctic krill sauce

with different sterilization methods
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X F Q/HT 0004 S-2019 XF T k40 B a5k i B
TEEOR IR R R A e AR AL T R R

61.5 57,5 CC M ZR AR, Ul UV XA e 44
GERR— M LA — R, X5 R AN g AR
o3 B 45 S —30, LTLT 1 MV £ @5 Ak L
CG BAT B HMEE R (P<0.05), 500 Fil i
TR a R —8, BRTEZ 400 73.18
S3FT1.68 43, VLA XS 7™ it 9 52 e 2 2 AR X8 /N
MEART 2 LR ,CC MRESE 2 ER
UV AR T H B A8 1 7 O 4 i 1 SR E 103 52
M) f /I, HTST A9 J8CE 255 I 45252 B b & Mk (P <
0.05) Ik T H B+

[_]cG
2 mv
N uv
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EXG
Sensory score
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Fig.7 Sensory evaluation of Antarctic krill sauce

with different sterilization methods

TR PGS, ] B P Ay p A Kl MR R R T B
T P i A TR A A i K TR A
F 10 CFU/g, Vh1) G B il 4 B 04 25 BR B 38 R G
H U B T ) R T B A W R R A 4

I R TR A2 R S R RN

®6 FEEEMABHIFEMNERLH

Table 6 Total bacterial count of Antarctic krill (E. superba) sauce after sterilization

22 %) W % % #/CFU- g X W B BEICFU - g WK H/CFU- g 4k & H HHE/CFU- g
CG <10 <10 A B A B
MV <10 <10 A A
uv <10 <10 A AAe
LTLT <10 <10 R A
HTST <10 <10 AAL th A
3 #ig AT H e AW Oy X, (0% LW EHR S, s

1) UV 7EIE 70 A b B A5 21 i 8 1 vl 122 32 2

JoT A B R g AR T A 43 )R 166.90 ¢ 1 9.33
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m], B E KT HERS (P<0.05), fA N 55.57
Pa-s, 2 & KT HEF M (P<0.05), %10 UV iy
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Effects of Sterilization Methods on Quality of Antarctic Krill Sauce

Zhao Lukai'?, Xu Yafu®, Ding Wei*, Tao Leren', Chi Hai'*
(“‘School of Medical Instrument and Food Engineering, University of Shanghai for Science and Technology,
Shanghai 200093
’East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090
‘Liaoyu Antarctic Krill Technology Development Co., Dalian 116000, Liaoning
“College of Food Sciences and Technology, Shanghai Ocean University, Shanghai 201306)

Abstract The Antarctic krill (Fuphausia superba) sauce was taken as the experimental objects to investigate the effects
of different sterilization methods on the quality and safety of Antarctic krill sauce by analyzing the sensory, texture, rhe-
ology, color, flavor, combined with microbial residue detection. The results showed that the Antarctic krill sauce is of
distinctive flavor, rich texture and high acceptability. In high temperature short time (HTST) treatment group, the
Antarctic krill sauce possesses dark color, soft tenderness, uneven tissue structure. Those results lead to the poor odor
and low sensory scores. Compared to other treatment groups, the ultraviolet (UV) treated group showed lower scores (P
<0.05) in taste and smell with control group (CG). Meanwhile, the UV had highest L" value (28.97) in color, and
hardness values and hardness work values were 166.90 g and 9.33 mJ, respectively, indicating that the Antarctic krill

sauce under UV treatment had poor homogeneity of tissue structure. On the other hands, the hardness values and hard-
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ness work values of Antarctic krill sauce under microwave (MV) treatment were 128.80 g and 6.59 m], respectively,
and the rheological value was 17.49 Pa-s, indicating that Antarctic krill sauce under MV treatment was with low shear
force of texture and good homogeneity of texture. Importantly, the taste, odor and color of Antarctic krill sauce under
MV treatment showed limited changes. The quality of Antarctic krill sauce under low temperature long time (LTLT) had
high sensory acceptability due to the little changes. At last, the total aerobic count of bacteria and coliform in Antarctic
krill sauce after sterilization treatments was less than 10 CFU/g, and Salmonella sp. and Staphylococcus aureus were not
detected in Antarctic krill sauce. The results in general provide basic data and new ideas for high-value commercial
technology, quality improvement and comprehensive utilization of Antarctic krill in the future.

Keywords Antarctic krill; sterilization methods; sauce; quality changes; texture



