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2. LTNGEERFEMBA S TR LT #midk 222005)

BE AKFEBARIEFREREMEI RS RS MNEEZRER, FHERINLGEXRF
(Litopenaeus vannamel) 7 & 4 12 fig it & fb DA B ok &3 fig i éﬁ B, KHIATHEARRALIEFAE20C
HE 180d, BT MBAR AR KEM KX BIEEE . JF M4 k. & (acid value, AV).,
it & At (peroxide value, POV)Fa 5 X B kb % B X . 4 4 & (thiobarbituric acid reactive substances,
TBARS)S it L b, SR BT, MAFRRE ALK, x4 Fk R 45 & ARSI K E
EERKEE FA#ES, NEE 30 d T4, KRA N ERR KL FNE ZF KT B 4(P<0.01),
IRRUAFHK 60 d X EKEF M AF 5, HEZBKENE ZFET X EAP<0.01), KWAFIRKT
DREFRBILNES ARG D FREE, XEAMARALEEEETNAL, BER4A
RUEERELN, B H-HECETHR, FEENRGELA, BEBESEANET,
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4 & A XTI (Penaeus  vannamed ) FJECE i i 45 A8, &
8T M URBV R FZE B, Wl TR R M A
(TVB-N) R A ER 75 26 1 /b 28229 55(2014)
WEFE R B, —30°C K LA A | T 5 A i 4F (Euphausia
superba) & 4 78 R i RRE P B 2R 5 (2016)1F 5T
KB, H A 208 (Loligo japonica) JLE £ 48 11 & &
i 4R T ) P S R PR R R . E T, XK i R et
g B AR A B 5T AH XS (Aydin et al, 2014), G
HR A VKARAE DA i RS Py T A9 e s 70
AW LA LN XTHR A58 %5 42, 0 3 vk 241
FOXT REZH AE—20°C R FR i AROK M . IR & i
B B4 8 A K G B A A R AT A I 3 A, SR 4G
A BT 2 B K b R AR A TR A R A S A 2
W, [T R FLYATE XS MRV R i P il $R i 5%

1 HR5HE
1.1 ##

fief 1 PLAN VX HR A AR R (11.5040.28) em, AT
H7(14.60+1.20) g, T ILARE T ST RAREEET S,
FEMRIE M M2 R R, SIS —2 ., AT
AR, IMVKAEAE, PO FE4 L, BF-50C
AR VK AE PR R 2

A [ i (TC) IR & A H il = B8 (TG & 1
T b R B A &5, PR M
2. FARR . HIRE . SN, JOKBRR N . BETRA |
MERE . IEPERE . 95% M. AAfbEN . B . &
TRk A TR R R 2 IR BRI EE L 1,1,3,4-
VU 2, S8 BL N S F Triton X-100 234 R0 bral, W T35
B PHEUREMEARARAF .
12 FEMNHFEH

HH-4 AUECR E R K A (E AR R 2 A IR A A 5
KQ-300V 7 i 52 % s (VL7 B LTI 6 75 A3 A PR
v Al); N-1001 BUGESE 2% K A (1 2% A A A FR A
Fl); DS-1 &l 412U ML (bR AR )
CS110-4 AUV VR T HEAL( L 3% R A R 7)) 5
UV-2802 HUEEAM AT UL 4366 EE THOU e a8 AT BRA
Al); IKA T18 B /i HlL(FE [ IKA AFl); 5804
HIVS R B D HL(FE E Eppendorf A ),

1.3 EIEF*

131 RAFLE P25 5 4 1 PLAW e X6} BR B AL
I 2, — B T RERAS TR T R,
A2 T4 A B VK AT A v, voOKIR & W)

TREEFEHIAE 0~4°C, 20 10s, WKRBEREHITE 10%74E
f, WK, srae TREMASTRE NIk . 2 4
FE &L B T-20COKFE N, HomET ]k 180 do 7EZRIK 0.
30, 60, 120 Fi1 180 d A, FifiAIL3de BORE i 58 25 T4 iy
erh, WK ARG AT AR
132 MAB K FN T F ik 4 LGP X MR
FREL(My), B TIGFRM(BCHTIEL), T=ERAAR
ffR 2~3 h, B BT REVK S EREM,), D
FAXIRE .

AR R (%) = (Mi=M,)/M; x 100
133 ARAHKFENEF K U L X R A
mh, MEFRRRIEIFICSE My, MRRTERE, B TREN
BT, A 85°C/KIA 15 min JFHU, RIS IE
R TR KSR My, 2R A5,

FEFWI (%) = (M — My)/M; x 100
134 EhgaEnE gk Z: M8 Vasta %(2012)1
D7k B IRAI3E, B 20 g #ESL, A 200 mL &5
-HEE, WRHIRE 2 h, INAE R K, R EH
B WETEENZ, DICKRRMN T, ek
Weds e, SRR, ERFRE, R EAR SR,
135 EIEEE Hih=ZggA -l E 4 B H 5
TR EE—Triton X-100 (9 : 1, v/m)i& W B34 18 T BE
FEA ) G U I A o v S L T R R
1.3.6 HRlgAEnE 7 ik FREUGE 7 SEHE A,
MR- AR B4 « 1, VWIS 1L, 1Lk
FEATC A AE R I A2 55 o SR FHAR B Lt il e SR
TR B
1.3.7 # B ERAZT N E K B b ek
(TSR, 2006), K o Jgte i HE DT I e s =
50 mL, Bl—E AR AT, A 3 mL 1E B REE
i, ¥3% 1 min JGHA 1 mL 83850 (5% 2 W5 750
MEREVE pH £ 6.1), #E7% 2 min, # & 10 min J5H F
JZAENA, T 715 nm A0 ERESWOGE, PLIMER M
XTI HIAR e e, THE R T BT B R R
138 EmM(AV)MEFiE  KHlE GB 5009.229-2016
(EMZ2EZRME RPN IINE) , RHHK
TSR R R BT, 45BN me/g.
1.3.9 it & AL{E(POV) M & 7 % ¥ GB/T
5009.37-2003 & FHHEY I DAEARHER BT i)
Y He B X RE B Y POV IAE , 45 R 7R meq/kg.o
1310 AR EEE R BA(TBARS)M Z % K
P& GB 5009.181-2016 { &% EEZRME BHHHA
TEERIE Y, RHAOCERNME, 45RFR R
mg/kg,
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K SPSS 18.0 Zk it A B AL BE, AL G
22, BIREL3 AEATREE T e, S5 HRLEE+
Frif 22 (Mean=SD) /R o 41 0] 22 57 R I t K 56 70 7 o
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K7 aoK S i, TEVREGE R R TR AR
PE . LA LEE R AE | Rk I FRESEIR N, FEf# R
FZE AR SR —F oK oo TR, — oK
e F . WA SR Rt B A K A I 2 T
I o 3 PR A 2 SRR 28 28 0 O 3 S K 7 i R K
i I 1) %4 72 P (Benjakul et al, 2009),

JUYA TR R Aot o A s 101 2 %6 | 28 8 i e
BN o B R (R A K X B2 AN koA 21 A
sl ) AR R 450 BT 1 T, 35 e A v A A K
s B I A L5 4 1 BTV A o R 30 d T
Uy, UKA L 1) fiff 7 400 0 S5t 3 IK F X6 HR 4H (P<0.01),
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Fig.1 Changes in thawing loss rate and cooking
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**: Highly significant difference (P<0.01)

fif VRad FE P B TR G, 3B R ) 37 AR AR PR B
[ 7K 431 25 (Gokoglu et al, 2018), vKAKZH 7R 60 d K
T[] A RE i, 2R A O Bt IR T X B
(P<0.01), it BB VKA T L4 v ML 4R 752 XoF BR A A 7 ik
R REKEE T, BRARZEZ R X 5 W H45(2018)
PIBIFFE 25 SR B A — 5,

22 HEHEEEREETWL

JLAA e R 5 e 2 P A BB A A LA 2,
R ) B S N 2,92 /100 g, X 5 2SR 4%
(2015). EHr A Q015 I L R A A F, XAl g
SR SRR B . R R RRL R R K, B
B VR[] 1Y A4, 2 ZHAE i A B 1 T AR A R R
X RAEFEQO14) MBI FTEs R —8 . R BHES
WX IR, HJC 3 25 5 (P>0.05). SRS
() B ] B8 5 IR R R R A B A e
Ab, VR, RP R UK ARG K, BEER TR AL
SR EEAREERY , ff R R vb I AP B Y % i D
A FE—E R LR R A (R 45, 2020).
VKA 20 i VR A0 2R 38 M 21K T % B2 (P<0.01) (&1 1),
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Fig.2 Changes in lipid contents of L. vannamei
during frozen storage
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Xof PN U B DT G 3 R SR B — s A
(Gallieer et al, 2013),
24 FEIEBRMNAV)EL

AV S g KRR L B FE AR, AT LARAERR b
R B A D R 5 1 i 2271 (Barthet et al, 2008), H118 5
AL, 2 ARERFEGEGT R, AV AR R [R] )
FER b FF . R 180 d W, X RRAL YK LH Y AV
1 6.82 mg/g 43I THi & 22.79 mg/g Tl 22.26 mg/g, %
W PLAA Ve X MR o7 00 B /K i A 3 )™ B P VR JRKHIT
30d, VKARHLAY AV 1 i I8 T X0 R 41(P<0.01), &M
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Fig.5 Changes in AV of L. vannamei during frozen storage
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IR IRIEA—B, B REQOL6)IFE LI, 113
ffi(Trachurus japonicus)Bilt LT [ AU 4E K, POV &£
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Effect of Ice Glazing on the Lipid Sability of
Litopenaeus vannamei During Frozen Storage

WANG Shanyu'?, JIAN Chong’, WANG Lingzhao’, DU Yunjian>, CAO Rong""

(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao, Shandong 266071, China;
2. College of Food Science and Engineering, Jiangsu Ocean University, Lianyungang, Jiangsu 222005, China)

Abstract Lipid changes during the freezing process is the primary reason for the deteriorating quality
of aquatic products. To explore the lipid changes in the shrimp Litopenaeus vannamei during frozen
storage and the effect of ice coating on lipids, the glazed shrimp were stored at —20°C for 180 d and
sampled regularly for the analysis of the thawing loss rate, cooking loss rate, total fat content, lipid
composition, acid value (AV), peroxide value (POV), and thiobarbituric acid reactive substances
(TBARS). The results showed that the thawing and cooking loss rates of shrimp increased during frozen
storage, which were significantly lower in the ice-coated group than in the control group (P<0.01),
indicating that ice coating can improve the water holding capacity of shrimp meat in frozen storage. The
total lipid content of the shrimp did not change substantially, but the lipid composition did. The
concentrations of phospholipids and triglycerides decreased, free fatty acids increased, and cholesterol
was relatively stable. The changes in the lipid oxidation indices of the two groups were similar. The AV
and TBARS levels increased continuously. The POV first increased and then decreased until 60 d, and
then slowly increased. However, the lipid oxidation indicators of the ice-coated group were lower than
those of the control group, indicating that ice coating is helpful for maintaining the lipid stability of
shrimp during frozen storage.
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