MK EEBHE Modern Food Science and Technology 2023, Vol.39, No.4

A EREUR B XS/ iR & A B s B A AL Y RN

DR, BRI, AP, MR, KONEY, BeER, 15T
(L AR RF R HF TR, il 316022)

(2. ATl i K B PT, Ail iid a W R T H S AR EARAFR T L ZBE, #afd 316021)

WE: ARRLKESL 4%‘[?{16'1\%% LREA, EERRAG WA, BEAMEER (TVBN) 4%, #HKH. Ca®-ATPase
(Ca?"-Ipir =Bl ) EMA . HALT. BHALBTUIORMTEFI4H, BEORME-18. 25 F2-45 CF 3 ARBEA K&
SR TALE B, 45 R A FA-18. -25 A=-45 céﬂ:‘@x‘ix‘f’ikvka%:tﬁiﬁi&ﬂﬂﬂéy\ﬁvl%7 230. 95 A= 60 min, AB{&iE (-45°C) L0/ Bf k42,

H-45 CJZF%*&‘F' N B LA P Hok S m A Ae H AR L B, A B394, 150 d BY, ALAZEZRIEMRI438 K, #-18 #=-25 “C ALEIE)]

FfiZ K F-45 C4E; 4 200d, -45 ‘C2R69. 5 & TVB-N A2 5542 & )\, 9% 7.96 mg/100 g 5 30.60 nmol/mg prot; 37K 7.
B AL T L Ca¥'-ATPase iE4EH S, 5414 74.62%. 0.36 mmol/g prot 5 4.78 umol/mg, = %4F-18 #2-25 ‘C4A (P<0.05). K
FIdaralagitk, SRE TN FESLRHTI, (2RBIKE (45°C) Tl HamRTRE. Bk, BIGRAR KR
FEA RS RAEENER, A MRFLRMNE.

XIRIE]: AR D E; AR REBA; SRR

MEHS: 1673-9078(2023)04-118-125 DOI: 10.13982/j.mfst.1673-9078.2023.4.0533

Effects of Different Freezing Temperatures on the Quality Changes of

Larimichthys polyactis during Storage

MA Xinyue', HAN Yue', DENG Shanggui', ZHENG Bin', ZHANG Xiaojun'?, YANG Zuisu®, XU Dan*"
(1.College of Food and Pharmacy, Zhejiang Ocean University, Zhoushan 316022, China)
(2.Zhejiang Marine Fisheries Research Institute, Key Laboratory of Sustainable Utilization of Technology Research for
Fishery Resource of Zhejiang Province, Zhoushan, 316021, China)

Abstract: Toassessthe quality changes of Larimichthys polyactis under ultra-low temperatures, the effects of -18, -25, and -45 “C on the
quality changes of Larimichthys polyactis were investigated. In particular, the freezing curve, total volatile basic nitrogen (TVB-N) content,
water holding capacity (WHC), Ca®*-ATPase activity content, carbonyl group, total sulfhydryl group, and ice crystal morphology were
examined. The time taken for samples frozen at -18, -25, and -45 °C to cross the maximum ice crystal formation zonewas 230, 95, and 60 min,
respectively, with the ultra-low temperature (-45 “C) group taking the shortest time. The area and diameter of the ice crystals in Larimichthys
polyactis frozen at -45 ‘C were smaller than those in Larimichthys polyactis frozen at the other temperatures, and displayed a more uniform
distribution. At 150 days, the gaps in the muscle tissue increased; however, the gap in the -18 and -25 “C groups was markedly larger than that
in the -45 “C group. The samples frozen at -45 C had the lowest content of total volatile basic nitrogen (TVB-N) (7.96 mg/100 g) and
carbonyl groups (30.60 nmol/mg prot), the highest values for water holding capcity (74.62%), total sulfhydryl content (0.36 mmol/g prot), and
Ca?"-ATPase activity content (4.78 pmol/mg); these values were significantly better than those of samples frozen at -18 and -25 °C (P<0.05).
Furthermore, as the duration of storage extended, the quality of Larimichthys polyactis at all temperatures changed; however, the samples
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frozenat the ultra-low temperature (-45 ‘C) changed the least compared with those frozen at the other two temperatures. This result indicates that

ultra-low temperatures can delay the deterioration of the quality of Larimichthys polyactis and more effectively maintain its edible value.
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Table 1 Changes of ice crystal area and diameter in Larimichthys polyactis stored at different storage temperatures
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Table 2 Linear correlation between protein oxidation parameters and retention ability of Larimichthys polyactis
stored at -18, -25 and -45 °C

HEBREIC ik

TVB-N #HKAH Ezk #E

Ca?*-ATPase

TVB-N 1 0.74*  -0.93**  0.99** -0.86**
KA 1 -0.91%*  0.96%* -0.98%*
-18 B3k 1 -0.89%* 0.96**
B 1 -0.79*
Ca?*-ATPase 1
TVB-N 1 0.71*  -0.95*  (0.98** -0.91%*
HKA 1 -0.88**  0.96** -0.94%*
-25 B3k 1 -0.93%* 0.98**
A 1 -0.87**
Ca?"-ATPase 1
TVB-N 1 0.83** -0.96** 0.97** -0.96%*
HKH 1 -0.91%*  0,95%* -0.95%*
-45 BHA 1 -0.90%* 0.98**
B 1 -0.90%*
Ca?"-ATPase 1

E: R TFEFRE (0.01<P<0.05), ¥k EFMEFE (P<0.01).
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