MR ERRH Modern Food Science and Technology 2014, Vol.30, No.7

=MARSEAAX KESE GRS

BEE', MEXR', 785 , iR, s, HHEE’
. FTRRFHEFFIZ, TR 315211) (2. TR ENZEABAZ B, #HizTH 315211)
B THELEER®KEARNSG], T TR 315211)

WE: AR TR®RELE (SF) BRI A (QFUTE) « RAZIEAE (QF-LN) ZAF AL 7 X3f Kk &K, Rt R,
KOy RFNEF R RG T M. 2RI TARMKERE (QF-LN. QF-UTE) # sttt SF AL A B4 B A Bk A BA Mk, 2tk
MR AKX A KRE =y ABKIRIR R SRR . BOFBIE . "M, IRE MR T SF, M SF ARsh 09RE IR . SR bR B R M R A AT IR
A& 3% Mot E AR A ) TF5 BT 18] BB R R B AK . R B A KA K EGR BN, B, SFL QF-UTE. QF-LN 434569
S ARG GG IRF) ARKIE K pTa2k#E£ 9, QF-UTE A= QF-LN K3 F 5494 &K AR iR sk a98 = ¥H& T SF, mABKE
= Wk SF 484K; Hsk Ak AT 4 R AR R AGAT A RATA Kk . L4 R AT AR AR AL m e AOGIERT S, FHEA RMA
BARAGTNR, BARSNTIRAKAELRE.

KR Kk & RBRRAKR; BKY; RlREN; KSR

YEES: 1673-9078(2014)7-218-223

Effects of Three Freezing Methods on the Quality Changes of

Pseudosciaena crocea

LIAO Yuan-yuan!, OU Chang-rong*, TANG Hai-ging?, CAO Jin-xuan?, GAO Ya-wen!, DU Jie-xiong®
(1.School of Marine Sciences College, Ningbo University, Ningbo 315211, China)
(2.Ningbo Entry-exit Inspection and Quarantine Bureau of People’s Republic of China, Ningbo 315012, China)
(3.Ningbo Shi Cuiying Food Development Co., Ltd, Ningbo 315400, China)

Abstract: Physicochemical study, texture analysis and low-field'™H NMR method were app lied to analysis the changes of water holding
capacity, texture property and water mobility of Pseudosciaena crocea frozen by different methods, including slow freezing (SF), quick freezing
by immersing in uktra-low temperature-ethanol (QF-UTE) and in liquid nitrogen (QF-LN). The results showed that the quick frozen samples
revealed a relatively lower freezing loss and thawing loss, otherwise a relative higher juice loss and cooking loss, compared to the SF treated
samples. Quick frozen samples also. showed higher texture properties in hardness, adhesiveness, chewiness and resilience, while the
adhesiveness, springiness and cohesiveness of SF-samples were relatively closer to those of unfrozen fish. The transverse relaxation time of
Low-field *H NMR indicated tha the mobility of bound water, extra-cellular water and free water in Pseudosciaena crocea increased after
frozen by three-methods , and the mobility increased in order of unfrozen sample, SF, QF-UTE and QF-LN. The content of bound water and
extra-cellular water of the quick frozen samples were higher than that of SF treated samples, while free water content was lower than SF.
Significant correlations were found between the NMR parameters and water holding capacity indices. The above results suggested that quick
freezing caused greater changes-in texture property and water holding capacity of fish flesh than SF, thus leading to higher juice loss and
cooking loss after thawing, which was probably due to the crackingphenomena in the fish flesh during quick freezing.
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Fig.1 The freezing curve of Pseudosciaena crocea frozen by

different methods
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Table 1 Effect of freezing method on the water retention of

Pseudosciaena crocea

. RER% MARE TRk REAHK
RETX T 1% % 1%
2t BE - - 4.1640.29° 10.67+0.58¢

SF 2.7040.26% 5.1540.02° 5.3940.22° 19.7340.35°
QF-UTE 1.4240.00° 4.0240.69% 14.2640.42% 26.4540.17°
QF-LN 1.7340.08° 3.3440.26 14.8040.49* 28.41+40.98°
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Table 2 Effect of freezing method on the texture properties of Pseudosciaena crocea
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QF-LN  163.5942.76* -5.0320.30° 0.6140.12° 0:4540.01° 71.4140.95° 45.2640.99° 0.1540.01%
E: RPHIBAHFHMEETEE, a. b oo d RR®TE 715k
ATAELEEF (P<0.05), S . y
TR AT, R o e AR AR E B
(PR ANTR) 5 RS o) i PRI RAI PRI 52 3R 2 s 241 To 7% th & 49 Bi-45 2 Wb
FEFUARE A, Bl PR B2 06 ik B R TE PR 75 Mr_-<=~—‘“—————__ﬁ
LI 7, KB TR BT U B P A Bk B K77 140 | ﬂ 1 A f
Vi S A TR A E 2 HOIRAS MR 5 AR TR g o § [l J 4[JH J
ARIACERER OB, ot b ey ]
st B >QF-LN>QF-UTE>SF - IFL I 1 J7 T b ik v 445 =60 l g' 1 ;' L
(QF-LN. QF-UTE) B fh stk Ttk v b 7, il e l‘r;'ﬁb J L |
6 G A AP AR T L N Y
TE K SR T TSR B R o TR PR . Bk - ’%ﬁFLﬂ f}ﬁ“"n
FE SR T T, B R Ah 2 B Pl T, QF-LN F i J“Wﬁm et S e

3 RAER BN . =B SR 44

A K LT B AT SR s B P L AU,
PR - R e DAMR e B e, 456

/N, B PO H R MU, RN
WL Mg A PR) 1B AR RS s 3 545 6 108 RN
S L [R125 & 0/ OB T 3L 1) fR%F . Boonsum—rej
SR AN [R] 5 SRS ) PRI WL RIZH 2R 5 e
DL, Bl VRGS TS IR, VRGS VRIGN, FF SR EY
VIIBEz FHsr, TAREs IR IAE-100 CRBI Y1 #)
REN, FFN X ATREEFE ffE-100 “CIHE MRS
IR AEARIEWT 45 . R R AL BB 1 e
T A S ZHA 223 KT R DRIA AR J 36 I
LB 2R B 0 T AR (R AR T 2 ) &

B2 AEARNFEXREGMERE (T,) EE
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by different methods
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Table 3 Effect of freezing method on the LF 'H NMR parameters of Pseudosciaena crocea

POEi N Toa Tab Ta T2

A PT2a pTan pT21 pT2

ATRE 0.2840.09° 2.9240.23° 42.6140.77° 220.63+15.02¢ 1443.27414.00° 1.0320.09° 1.2620.03" 94.2040.64* 3.50+0.26"
SF 0.3120.07° 2.9440.03° 43.2940.00%° 254.08+12.65° 982.34+14.79° 1.3420.02*" 1.9340.17% 90.0320.37¢ 6.70+0.28
QF-UTE 0.3820.01¢ 3.2520.35% 49.7720.00° 292.13#13.02° 976.5745.53" 1.6340.18%° 2.2740.21% 92.20+0.17*° 3.9020.24
QF-LN 0.4920.01° 3.5840.05% 49.7740.00° 307.37#13.24% 980.03+14.22° 2.2140.22% 1.9840.04* 91.9240.54° 3.88+0.00"
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Table 4 Correlationbetween’ LF NMR data and water holding
capacity indices in Pseudosciaena crocea
MREH RERK MBAREK TRME RAMRK

Ta -0.978 -0.928 0.999 0.911
T2 -0.882 -0.995 0.956 0.991
pTa -0.996 -0.878 -0.11 -0.484
pT22 0.977 0.931 -0.391 -0.009
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Fig.3 Pseudo color of 'H MRI of Pseudosciaena crocea frozen
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