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Abstract: In order to explore the effect of compound antifreeze preservation liquid (3.5% CS+1.5% Inulint+0.5%
PPP+0.04% Nisin) on the quality of golden pomfret in repeated freeze-thaw cycles, this study constructed a repeated freeze-
thaw model, and compared the changes in the quality of golden pomfret under two treatment conditions: Without the
addition of antifreeze and preservative solution (CK) and with the addition of a compound antifreeze and preservative
solution composed of 3.5% CS, 1.5% Inulin, 0.5% PPP and 0.04% Nisin (EG) through the determination of the freezing
rate, colour difference, water-holding capacity, freshness, texture characteristics, flavour characteristics, and other quality
indexes. The results showed that the time required for EG to form the maximum ice crystal zone was about 20 minutes
shorter than CK. After four freeze-thaw cycles, the brightness (L"), yellowness ("), and whiteness (W) of both EG and CK
increased, with the increase in EG being significantly lower than CK (P<0.05), and the redness (a’) of both groups
continuously decreased. With the increase of the number of freeze-thaw times, the texture characteristics of the two groups
gradually deteriorated, and the deterioration degree of hardness, cohesion, adhesion and chewiness of EG was significantly
lower than that of CK (P<0.05), and the comprehensive taste was better than CK. The pH of both groups tended to decrease
and then increase. The TBARS and TVB-N values of the two groups also showed an increasing trend after multiple freeze-
thaw cycles. After four freeze-thaw cycles, the TBARS and TVB-N values of CK were significantly higher than those of
EG (P<0.05). During the freeze-thaw process, the electronic nose detected a continuously increasing sulfide signal (W1W,
W2W). After four freeze-thaw cycles, the W1W response value of EG increased significantly less than that of CK (P<0.05),
indicating that EG produced fewer sulfur-containing compounds after multiple freeze-thaw cycles. The CK held the water
retention decreased to 75.85% and EG decreased to 80.93%, and the low-field NMR properties of EG were better than those
of CK, and the water retention performance exhibited by T2 relaxation time was more stable. Based on various quality
indicators, the degree of quality deterioration of the EG samples was significantly lower than that of the CK samples,
indicating that this compound antifreeze and preservative solution can improve the texture and color of the flesh of the
frozen and thawed golden pomfret, enhance water retention, and effectively maintain its commercial value. The research
provides a reference for the preservation and quality maintenance of aquatic products during the circulation process.
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Fig.1 Simulated the repeated freezing and thawing conditions during the transportation of golden pomfret
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Fig.2 Freezing curves of different treatment groups

2.2 EftihvFREEgsTEtgt e ZrS2n

B AR Ak — PR BEAS SN B WL W P 2 e A
FERSH AR ik TR Z URREIIE], Sxe8 LA
PRI o 2 DRI o SR AL TR0 (0 32 B T A 2R B2, BEAIR T
THERE MR ez R et A BE TR R LAY
FLEA A, 0 R LURIRAT VLT (0, Bl 5], A
ATAn] & B R 4 R4, PRTK I DGEE . AR 2 AT, Bl
HVRRBOBGE N, CK 1 EG 19 a (B (L1 S i 3%
TS (P<0.05), T LYME () . bME(FEE) |
W ) R FHE (P<0.05), 36 I 2 R flS LR AR
Jo R, HTRE R . LEARAE T LARAEALA K503

*2 AR R VR R P (22 1l
Table 2 Changes in colour difference during repeated freezing
and thawing in different treatment groups

Eitan
21531 . - -
L a b w
FTO 53.99+0.26*  0.29+0.03** —0.84+0.04*¢ 53.98+0.26"
FT1 56.51+0.27%  0.11£0.02*°  2.94+0.42"  56.41+0.28"

CK FT2 58.42+0.48" —0.07+0.01% 3.70+0.21"%* 58.75+0.47"°
FT3 58.24+0.03"° —0.1440.02%¢ 4.47+0.49°°  58.00+0.07"°

FT4 60.98+0.73" —0.39+0.04% 4.74+0.67  60.68+0.65*
FTO 50.83+0.23%  0.26£0.04 —1.14+0.10% 50.82+0.23"
FT1 52.45+0.34%  0.03£0.04™  1.04+0.16>  52.44+0.34
EG FT2 54.69£0.45% —0.22+0.03% 2.09+0.02%  54.64+0.45™
FT3 55.50+0.26%° —0.27+0.03% 2.74+0.22%  5542+0.27%
FT4 57.12+0.56™ —0.46+0.05"  3.62+0.30"  56.96+0.54™

A FKE TR AR IR R (CKO AR & KLt AR &% (EG)
E 5B (P<0.05), ANR/NG FHRERIR [ — b3 77 3R ARl R o
53 (P<0.05), FI3~E6. £3[H,



4748 5 10

SR, A5 SBCHIYRIRERRON 485 1 2 R BT S - 369 -

Brnmide, REZFaE CK /Y L{HEAR B E ST
EG(P<0.05), iX Al RE/E K CK BI/KSTER R BE i,
] [ KSR . AN B R Rl e i 4 R fa
WL LHLI SRR, /KR 2t R 2R 1 5 | 6 I 5
WA, LA T3, i BT R R R S A s
IR )T PR L 2 Y, TR UL PR A VR T TR 2K ST
9%, FEARKOMTEARE . o (El W 5 R L
LA 26, WD )S, CK 1 EG FE&h o (B R
fEK, T HESE D A A P R IR LS T 28 P 2 i SR i AR
SHEERIET SR A, (PR JE R . pE TR R
ER R A, SR A UM, EG 1Y
DEAGLAILT CK, UL SR LA Pig s R4
AR, 5 TBARS MxE REt USRS EG BINRE
FACFRBEARAREE SR — 2, NI RE S b AR e b iy
Z W ST RERS IR R T AU AT K
23 EfthvFRE‘RRT A K IR
PSR 7K 702 PP T i B e bR 2 —, B
B R BRSO T, Bt KUWREERS, Il 3 R,
SR G BE AT 3K JITE 90%~91% 6], 5 4Bl kR
Bahi, CK F1 EG myF7K J1 8 2 R % (P<0.05) . FF
K FTH R BRARGR LA SR AR 43I BE J1va 85 . FEZ IR
Rt R v ok R 2 IE s | AR L AR B 7K S B8 4y
A7, VKRR ZH LR 540 S B U AT 4RSS A [a] BT ekl
KPR FEERER DU, CK B5K T FRER 75.85%+
0.59%, EG F %2 80.93%+0.86%, %] EG 145
1 A R K RO B30T CK(P<0.05), Hinl e 544
. MRS BRI R R U AT 4R B A SRR e A
S WEEEMH AR E WL 4R 11 97 11 SR A A U4,
[RIEsE 24 ] % LIS 2T A 28 P b AU . e 1)
SRIE GRS, P AR e . R, S ChTR IR
F AR BRI 0 A LA A S5 R 0 SE B, w2k
A T NI 52 =R N B U i el oy =SS & = A R O £
94
92 4
90 A
88
< 861
B 84 1
& 821
80
78 1

76
74

F'IFO F'Ifl Fi"Z F"i"3 F"i"4
B3 AR PELE A R VR Rl R P K e AE
Fig.3 Changes in water holding capacity during repeated
freezing and thawing in different treatment groups
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Fig.7 Changes in flavour (A) and PCA analysis (B) during
repeated freezing and thawing in different treatment groups
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in each state (B) in repeated freezing and thawing in different
treatment groups
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