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Abstract: Three different freezing methods, the liquid nitrogen frozen, plate frozen, ordinary refrigerator frozen, were used to pretreat the
fresh Trichiurus haumela. Physiochemical indexes, sensory indexes and scanning electron microscopy (SEM) were determined to investigate
the effect of different frozen methods on the quality of Trichiurus haumela during frozen periods.Results showed that TVB - N and TBA values
of Trichiurus haumela increased with the storage time increased among all the three methods. Those values of samples treated with ordinary
refrigerator frozen showed the fasterst increasing rate, while TVB-N and TBA values of samples pretreated by liquid nitrogen increased rather
slowly, After stored for 70 days, the TVB - N values of the samples treated with the three methods reached 0.12 mg/g, 0.18 mg/g and 0.20
mg/100 g, respectively by liquid nitrogen frozen, plate frozen and ordinary refrigerator frozen, thus suggesting that liquid nitrogen frozen could
keep the quality of Trichiurus haumela better than the conventional methods. The soluble protein, water holding capacity, sensory quality and
whiteness value of Trichiurus haumela declined. while the Ca?* - ATPase enzyme activity and the total sulfydry| content increased first, and
then decreased during storage. But the samples treated by liquid nitrogen showed great advantage compared with the conventional frozen
because it“could. inhibit the protein denaturation. Microscopic scanning electron microscopy profiles revealed that myofibril of Trichiurus
haumela sligntly damaged by the liquid nitrogen.

Key words: Trichiurus haumela; frozen method; liquid nitrogen frozen; quality

B AR 2013-09-17 ity f TR ARV el LR R, RN
H4TE: ERRHETETITRE (20128038809) ; EREAREES “HRIFNRAEF @R 27—, BIRIEFENEERNE
(31301417); HSTA& FHLARHEHRITE (2012033021); BRI AR IR IR, AR A, AR E AL Sl
BT EAAESIRE (201305102) 588 it AR B AL . RUONET B (.5 T 5 01,
e BTE (19720), &, BEUE, HHESIH H A1 Ké/'\i&ﬁﬁ?.% RZ ]y fa e ok s AR B V) B
EEE: $588 (19820, %, THF PR ISR AR, IS . B . ARG TRTT

23



M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.2

KNS W R 5 T, VR G B VR
SREERFRAR, VAL B2 BRI AR, T2E 5
B DT, W TR R 5 5 20t s e 5
(15 B A 5 B LS S

CUEBEFCR I, AN IR (1R &5 A3 6 148 7K £ i o L
A EIZRIM, SR =04 AR 1) B U
T2 R GRS FNP RS R 2511 b ) VR 438 R I 42
A R TR R R B B R . (B RN
() R &6 77 XOnFty #  JFL s £ o) ot B FR) 5 0] A 9 0 R
DLARIE .

RO, o R EERE R, (1t
ke, SEMYEAREER, 5% K NS
f2-195.8 C, WA THIHMATZIK6ATRE, eI
F|25 CURGE BT R I 28 h383.1 Kikg, /2—
FhELAR BT, AR I A T T A il R B FHE AR (1)
TR BTG, WEEREERN &
aATAR R T2 BN, R B B A LR
AR R PR BUEL TR P,
HBED: MBREF RAh, WEVRGS B TR /N
SRR, BEE. 4R S . BETSREEAR
() H i 56 3 IV AR FRIRRAIR, TRV 45 AR 1k
9 B A B o P MR HE B M R T

AT T IR B 1L e 0 28 3 = AN [R) Rt Tt
(- 40 CAEIRL . -30 CPHRIK LS. -18 CUKMEE 1
VRAD LR FOIRE-18 C, FFT-18 CIE K,
PATVB-N. TBA. Ca?*-ATPasefitif. thinthE 1 &
MIAEEE. FKME. pH. BEEMS. AR,
g G BB S AN R RS 7 OO0 L o R O
SR, BRE MRS 5@ 45 R Z 571,
TFHRARFF T 8 R TR R AR RS HAR

1Sk

11 ##

B A e T T L K RS 3k,
EEUIL P, Rk, RIS, R,
Fr e R, ORGSR E . FURSAE KB ik
BT
12 FEBHMNHLEL

AR124CN HL ¥/t k~F, £[E Ohaus Aw];
DK-S24 fEif/K i, EEREAMR AR 98-1B T
R ERE, R REERTEARAA;
IKA-RH-basical # /i#ittds, HHE IKA HGRAF;
UV-1800PC 45 #hn] WAk ot BErt, Rilgse Bk AR A

24

3 XBLL-23AZLAML, b 7R IRA 5
EF20K pH if, L#MgRFhithl 2 A IRA =

TGL-16G il & 5B 0oL, B EREAER 5 W
FIRRTEAN L PARR LI BT A DOV B R

A TR,
1.3 I %

131 #%7%

VA LB A 70 ) P VGRS, Vs G &
HUORE E-40 °C, 7530 min) | TARIGSS 1545 (<30 C,
F6h, VKBRS (-18°°C, #20h) , BkzEdo
ELE-18 °C, SRIGTUEAE-18 CIABI T, W i 1]
132 & &R aTA

W13 1 & = FhAS R RgE 7 A By o, B
— PR 7 AR T s B = . — A
WAKAELIS minfa, 25|, BOEEIA, AE
PINLIE L fas RONAREE LS T, AEATVB-N. TBA.
Ca?*-ATPaselifify shiAPEEE N . MSEE &, FikM.
PHEEAE R IIE FIRE s 53— 2 AR S DTRG cm>S
cm A/INFIHOIR, AT R SR R s Beefe —
V13 mms3 mm<L.5 mmi) i A, A A E BRI
e
133 #ERMHELR (TVB-N) &2

P R MR RS VR TR R R KR R 7ERR
U T REEKAR —EAMH k%R (Total
\latile Basic-Nitrogen Bl TVB-N). TVB-N ill5E &%
Chomnawangf) /572 .

134 mAREEBRA (TBA) &M<

B 10 g BESLBIFREE, BON 50 mL7.5% =& L B(&
1 0.1% EDTA), #&#E 30 min, XUZIEACTIEPIX .
Bt 5 mL _Ei&EW, o 5mL0.02 mol/L TBA ¥k, b
FKIGHEAE 40 min, BUHEA A 1 h, 1500 r/min &0
25 min, EUEJEW, N 5 mL &A8E2], BE 2R
HY_E S5 4 AI7E 532 nm AT 600 nm K AbELE, idsk
WeRE, AU TFARIE TBAE.

TBA(102mg/g)=(As32-Ae00)/155>(m) >72.60.05x
100
1.35 WUR & 4 6932

HR SRR i 1 PR 24 2 g, TONBIF R R Ui i N
20 mL T4 R T ERA T (0.1 mol/lL KCH0.01
mol/L Na2COs+0.04 mol/L NaHCO3), % 15 min. &
JEIINAH 24T f A i 10 FRAUKOKFRRE, B ibsl, B
(4000 r/min>10 min), {512 BJEEWR, B TTED,
G DL ESREURE 3 IR, a3 BRI UGS - 4E0TE ) »
WRIEER A 100 mL, BT 15 B9 LG 27 4 2 o £t



M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.2

Ca®*-ATPase I 1t B H i & AL S AE S 2 EH
1.3.6 Ca2*-ATPase &% a9l &

FE 52 YoshikawaPI) 77i%:, BEA . EAE
tin A\ 20 mmol/L Tris-HCI 2.5 mL. 0.05 mol/L CaCl
1.0 mL. 4 mol/L KCI 1.0 mL. 6.67 mmol/L ATP-Na; 1.5
mL. WUSELI4EEEBRG 4 mL, BT 28 CRIKBHR
W ORI 30 min, DAL 4E8s FIRGROT iR R B,
RNARFAY 10 mL, fE A 1.0 mL 15% 1) =& LR
b R 25 X2 RN FFAA I B 1.0 mL 15% 1)
SRR RN JE FUEAGE R, IERER S 100
mL. JSHBREGETE 640 nm K ALEL il g . 1A
AR

% ME = A-Blt(min) i 2 1 )i & (mg)

i ACImL BE i 4 69 BB & , pmol; B-= & 44, umol;
t-R A1, min; BA&% G&-1mL BN TA 6EEE, mg.
137 HEB&Fassene

IH P, B2 g0 25InAN 20 mL & & F
W B2 2% v % W (05 mol/lL KCI-0.01 mol/L
NaH;PO4-0.03 mol/L NazHPO4) #1 20 mL 1% & Tl
22 i (0.025 mol/L NaH,PO4-0.025 mol/L NaoHPO4)
W R A], AraFrE 3h, JEaFHE LN REH
4000 r/min T &> 10 min. B_ETER, i1 10mL 15 %
A LR B A Y, §EJE A 20 mL 1 mol/L
NaOH VAV e s, 400 A (IRHERR £h5%
WE A3 50 mL,  LER G IR e A =
PR OIS B m b I B O R B ISR
HEER A E.

1.3.8 EzmAa=ayne

HY 1.3.4 FRE U LR SF4EBR A 1 mL, N
9 mL 0.2 mmol/L Tris-HCL(/4 & 10 mmol/L EDTA. 0.6
mol/L KCI. 8 mol/L JR%&, 2%SDS pH=6.8). It L&

JREW 4 mL I 0.4 mLO0.1%5,5 - — AL X (2-fitidk)
KHFYDTNB), 4 PMIRAWAE 40 CLRIE 25 min,
FEP A 412 nm b E OGRS, %7 ] 0.6 mol/L KCI
WIRARE . MRS 3 MPAT, S5RECFIME.
FEEEE T A,

-SH % &/(mol/g pro)=(Axn)/(exp)

E: A AT 412 nm ik KA n ATAEEEG €
F 7T EROB A £ % 13600/[L/(mol em)]:p £ B G AR BKE,
mg/mL.

1.3.9 HkMaegm e

KRB0 WG E L 10 g ZafibEi B
FELE T, 70 C/KIE 20 min, 203 min (1500
r/min), E4E7K 7, FRE .

IRE XK TR - TR - BRI RE D
PIRE R x 25 K ik
1.3.10 4 S pH &M 2 [

I AR 10 g BT Rethrf, TIN5 20
ZE1K 100 mL, 5%, ##E 30 min, )5 H
pH THEATIl E . B ME 3 Ik, HUL-FME.
1311 REIFE

EL 10 frge i VS I PRE N B R
TE/NHIA TR E IG5, LA AR S5 A0 B 1)
Wt SIRME G, VI 5 cmsd em K /NHUIRE T,
AN SN A B R SR, RIS ZR V. TRONIE
BIIK, AR 17K 10 min. ANEVERSS 5 2RACH Y
oy B IR, SR R HEURES SH S
X HHHAT IR E WTVEE , RAMBCTE I, AR
0.3, WkWLk 724703, HLULERE0.2, HLlm
FH00.2, WHEIRE LA DT 558, NFRHaA
REEH, WAXIRIMTR L. T R BN R 1 AT
No

KT )= 100

® HRRETMNR
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different frozen methods
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Fig.8 The change of sensory assessment in Trichiurus Haumela
by different frozen methods
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Fig.9 The change of whiteness in Trichiurus Haumela by

different frozen methods
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Fig.10 Muscle structure pictures of Trichiurus Haumela by

liquid nitrogen frozen method, plate froze method and ordinary
refrigerator frozen method (20 d)
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