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REXMMAEMAE . BRMES L
A, B ZHETRRESE. e, ARKEFSS
. Laura P20V RAEUK A B3 6L RIHE 5 b 42
BIAARE: REKAEEEHHBROMEDHE
K, EKEMAPKHTER. Cao R ZOHREKiE
R TR R : REKLEE D TH K
VITHE R B (REUKAFEA 2.261g(CFU/g), XTHR
4 3.511g(CFU/g), BHEMIEKT 2 d. EfizAE
FREUKx T8 AR RO ARE: £ 0C>
AT, REUKBESHRINH E AP EDIAE
K&, HREWREN 5 mg/L HREKKIBREBE,

B A 4 R K &b 3 SR VKB (R B 45 A BT R
BEALE, A GRS EEIES . BB mELL
fehRatT, UIRBARE R &M FEEARM AR &
B K b B 0ot i PR AR SR SRR

1 #MRE5F*

1.1 R 5H

BRI T LIS H AT X AT E, &
e, B 120~150 g HI8E86, FAREK A FE
ML H,

UDK15 #LE31lKERMN (EXF| VELP
/F)) 3 CR-400 B2+ (H & Konica Minolta 24
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&) ; LC-2010C HT & S R0BAH G IR UV-VIS
RRTAES (H#EAF) ; inertsil ODP-SP (4.6 mm
X250 mm, 5 um) g4 (H A GL Sciences A#]);
UV-3000 PC BURSMAT MootV (LHgRIEE
XBEERRATFD ; FHL PHS-3C pH i ( L¥EREER
FAUEHRAT) ; Fluke-NetDAQ32 % HEHEX
AL (£E Fluke A7) ; 0Z-6000 JEE AN (B
WFHFREBRHE BB AT ; PE REFS (LIS
THREBRAREF .

FRUE i = BB AR (adenosine triphosphate,
ATP) , —B$BR R ¥F (adenosine diphosphate, ADP) ,
W#EH® (adenosine monophosphate, AMP) , AL¥
B (inosinix acid, IMP) , {K¥MEM (inosine, Hx)
FIRFEEM#%E (inosine, HxR) ¥ H Sigma 2
A, PR, BRA_H. SR _SWINAIEER,
¥ e Bl R R ERA A
1.2 R

#ERFEEaaa, kiR ENER KK
#, BURT AR 50 g (13 cmX7 cm) , BE
MLAMER 3 4, (AIKZZ 60 B, VKB RE K
BAHZL 1205 . TR FHEKEREARR
FREKEZR 10 min FIHT, 53353 PE fREFLS,
—0.6 CyKiRI#,; HAth 2 AREESEE, 4HHA
4 CHATEF—0.6 CUKIR IR IZI K -

1.3 MERZ

G5 VK SUHIGE : K2 RURERE DGR EHR K
BABARTEARMEMIRF L, MAE-18CiR
BT, WEBREXRENERREA 20 s, Z2HERE-
BHE g2k, MBE TS 0°C LU IR,
MEZWES, IR AR A ROk SR .

REKKERRE: A% RHEEAN H
I BRLEIK, AR E R Fr#E GB/T 5750.11—2006 4%
AR ARHER B 775 MIE BRI FE R P R 5
sEK R Rk,

ZEBREIEE: KRB, Resmirgld, Ry
VPEHRZEIIIIRBREEEDN (5 N, BiE
R REIFER I S A EA L EARAE. X
R, HREE. HAMERI/KEAIMIR. TR,
BITHATGE WS, BERHESEFE. KEA
BFE vk BXZ) 100 g A, EKMPEE, T1A% 3 cm
X3 cm R, EFEFZPMA 500 mL IKAEK, BihE
WAVIEFRI A, MEX 5 min''Y, 6544 A
KEARBIERS S, &K 14, K 4~5
PHRE—& (FE) , 3~4 45208 (REE4H
ARRE ZFK (BFE) , 3 FUTARER (AH
) .

B 7% K3 (aerobic plate count APC) Il & :

WIEEFIFHE GB 4789.2-2010 & K EY#H
WK BB E T E, #THE.

15 R F & (total volatile basis nitrogen
TVB-N) HfllE: WMIFELHEEEAELERE, FH2
Bagl ke BB A REAIT TVB-N g, &
# Goulas A.E 25,

RACE L Z® (thiobarbituric acid TBA) FJll
S BEHPETEUR E T

=H}% (trimethylamine TMA) HjllE: FIH
SHAEBEENEHEAN="FHKEE., &%
AOAC(1971)F = B & iyl =2 75 3=,

pH EME: BHEMABARMNERE, RSgT
BAF, A 45 mL HHEZEEK, BRSNS, BE
30 min 2R /5 IR BB BB Tl 2 pH 14

HPLC ¥ K ERIME: ATP R FEMEIHIR
WEE£EEREE Y%, EaRTE, Aalns
ATP #K /R f&f# % ADP. AMP, IMP. HxR Al Hx.

K(%)=100 X (HxR+Hx)/

(ATP +ADP+AMP+IMP+HxR+Hx)

A, ATP. ADP. AMP. IMP. HxR. Hx 454
REFESH mg/L"™. HPLC #l &4t R pH
B4 6.5 17 0.05 mol/L BEERZZ W (BERRE —HF AN
BERR S B PATVERL: AR 10 4L, WE
1 mL/min, #i& 28°C, KWK 254 nm. KA
PIEEITER.

1.4 BURALIEF*

RT3 ¥k, H Spss 19.0 TR FiiE b7,
X F Duncans ¥%:3# 1T % E H A . F F origin Pro V8.5
WAFLL I 2k .

2 GRS

2.1 KERFHEEREFKREMVNELER

£%-18°C T HEA MR E-I A fhk, MBEEA
FIvK s h-1.2°C, #548RIKER A-12~0C. BE
ERFAREERN-0.6C, HAZHEERENNE L
BT HIERAEREEINEEN-1.1~0C, 7E
fEf VKB TERE A, WEKERARESR. £0E
EEARN B REKREREN 1.8 mg/L.
2.1 ZEBETFEER

R R EIRESERWRE 1 Fim. FEETK
AR K& A MR E VR BET . HPd
FEAH P PRI AL B B L OKIR A R R VKB AR, #
FRATESE 6 RUGEHARFKBEARIATES,
MKIE AL A ] R A 14~16d, REVKEAW
R 17d, HPERTABYE. REVKEASKE
HHEARE 14d UEHFEREER (P<005) ,
KEAHBAEE (P>0.05) , HREEIKRAFE
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BaEmTKBA, XRH 1.8 mg/L FREKLEST
e 48 i) A B — R K REERR .

*1 BERERRTESR

Table 1 Sensory evaluation score of pomfret fillets

8 Atk KA
WETTem kE RAUKE  A@ KB REUKE

0 5.00£0.00° 5.00+0.00° 5.00::0.00° 5.00+0.00* 5.000.00 * 5.00::0.00 °
2 4.50+0.11° 4.75+0.05" 4.85£0.05" 4.50+0.0874.65+0.08*°4.80+0.11°
4 3.85+0.08" 4.20:0.11° 4.800.13° 4.00:£0.08° 4.50:0.04° 4,60+0.08°
6 3.05:0.12% 4.00+0.20° 4.50£0.10° 3.40:£0.15% 4.25+0.15" 4.050.08"
8 1.500.12° 4.05+0.41° 4.28+0.12° 1.77+0.00" 4.10+0.23° 4.23+0.08"
3.80+0.12° 3.90+0.14°
3.41£0.15° 3.72+£0.11°
3.1240.12° 3.53+0,12°
3.02+0.17° 3.28+0.06°

10 1.000.00 3.82:+0.09" 4.00£0.06°  —
12 —  3.57:0.08° 3.82£0.09° —
14 —  310£0.17°3.51x0.14° —
16 —  2.95+0.15%3.22+0.04° —
17 —  221£0.13°3.10£0.07° —  2.7220.16* 3.13+0.10°
18 —  1.80+0.06" 2.52+0.12° —  2.20:0.08" 2.52+0.12°
E: RPEEAERG “BEFHMILHFREZ” (=5 ; RHRA—
THARFEREREREE (P<005) ; “— RNEANESEKR
PEE .
2.3 WESE (APC) BT
EEAMEE DB NBRWE 1 iR, B
BAE, ABAEESEHE LA, B8 ROHE
Hi 7.0 1g(CFU/g)88 f 40 1 5 KR B ARvERY, Tovkig

AFMARAEKBAHE 17 M 18 d T

7.0 1g(CFU/g), 758 2 REABAMLLEE B0
EZREE (P<0.05) , XR\IKECTE S5ARAHELEE
I BAVEIRAEIAK . BRI, VKR4 APC
41 4.0 1g(CFU/g). REKIRZ APC 4 3.8 Ig(CFU/g),
REKALIE 5 ) APC #i2b 5%, 55 Gioacchino B.&!)
A 0.3 mg/L K RE/KAHE G APC S EH/D
1 30%H LR /D, X RES 6 A P8 APC R R
FAKAE R T IR EMTEE R REKLE
A KB ALK REEH 1 d.

80
75 ¢
70 A s
T 65}
& % 60 |
g 5 5s|
! % 50t = ¥ Cold store
45 < VKi& Super-chilling
4.0 o REKE
351 Super-chilling and ozone water
30 " " 2 " L " " J
0 2 4 6 8 10 12 14 16 18 20
st 4R
Storage time/d

A1 FRsEEeFHELHGTN
Fig.1 Changes of aerobic plate count (APC) of pomfret
treated with different ways

2.4 EBEMEHEE (TVB-N) BTk
SC/T 3103-2010 #REEFEFRAERE , 8867 TVB-N

E—FH<18mg/100 g, E#FH<30 mg/100 g, /&
2R, RAEAK TVB-N HB 2 EFH#Es, A
YFES 8 K2 48.92 mg/100 g B IR EArE, A
AR PR R A VKB A ERT 14 d 1 TVB-N
H EAZRBET —REEEIRAE, £ 14d IFHE
bF, KIEAE] 17 d EBH R ERE, REKEAR
18 d BHIFRESeIR. TREMIRER, vKiEE 5K AT #H
FTERAAARNEBEREAERNEOBEEA RS
B A — LR RN, BTUA EFHRA8, B A [E]
MK, ARLATEBME, MEVMKBEHEH
RERMAEORE, FEEREK AR RNE
RABMEEYR, SR EAEBHE. X5H%
BB RA— B REVKAE 5 IKE A L
fIBE £ S fE TR AT 16 d, TVB-N L ERARHE
(P>0.05) , EFt#asEA—8, BHa%Phy
RKUGR, FTERRE R REKAEX R FRME

VI EFAULN o IR R K.
. = ¥ Cold store
-0 JkiR Super-chilling
o REKE
60 Super-chilling and ozone water

BRUBRERRES
TVB-N/(mg-100g™)

2 4 6 8 10 12 14 16 18 20
s )]
Storage time/d

B2 FREESEL MR EM
Fig.2 Changes of total volatile basis nitrogen (TVB-N) of
pomfret treated with different ways

2.5 FKBLLEE (TBA) BRIZE

TBA 2R BAshi /B EEIRIR . BEKR
MEZENESBENEMNEERRE, FERE
TEEEWME. W 3 i, & MGEAR TBA E
K BB GREE B, ABE EABaREERT
VKIRAFREVKRA, ZEXFAT 14 d VKIBA M RE
VKR L FE8, XRE: KB RAEHH EES
RERTRIEAL R E . EEI R REKRYA TBA HE
BAETKES, REKLSHEEESIESRKE
tb. BRREEAFBEMM, BYHRAERAEL
BB EASHEN, (B2 1.8 mg/L MREK
Ri% 10 min AEPEEARATEEH T REKKREDT
fREACIE R R B S R E T A SRR R
T REUKX 86 EYR —EMiEIER, 8
HEER TN END RS ERK, NTERREY
4. Carmen A. C P& LEWREH 0.2 mg/L
R REIKI KSR, SXTRAMLAER# 7 d U
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ZEPRCAESE TBA 58 (P<0.05) .

i
=
&
il

= 48 Cold store
< PKi& Super-chilling
o REIKE

Super-chilling and ozone water

30

TBAf{&/(mg-100g)

BAE L ZRAE S H

0 2 4 6 8 10 12 14 16 18 20
st 2013
Storage time/d

B3 REAESESHARCILZRYTA
Fig.3 Changes of thiobarbituric acid (TBA) of pomfret
treated with different ways

2.6 =HE& (TMA-N) B9ZT{k

= H % [(CH;);N] 2 H A 46 = H B2 [(CH;):NO]
MBI TEBEAERR . BRHAEDRBE R
SIBEIR SR AE R =, AT =FREER
T, REHSEHE, WK 4R, EARLHEA
HIEE M = G S B fE AT (AT 4 &) BHEEIR,
76 2.5 ug/g LR, A% 4 dUEHEAR,
VKRR REVKEHH BT A B4A (P<0.0D) ,
Al g SR LR VKR Re g B E RIS TMA WS HMED
FEK. KIRAMREIKBATE 14d, I LT
Wzh, EWRFERRSE (<5 ug/g) , 714 d
DUE LB, 7T W REUKALBEN TMA-N 78
A 14 d WA RALEE (P>0.05) .

30

28 E

26 |

24

22 f ;
® o~ 20} = ¥58 Cold store
m 22 18| ©- K& Super-chilling
= s
= 12 o - Super-chilling and
P g 10 b ozone water
B £ gt
11 6L

4L

24

0

2 4 6 8 10 12 14 16 18 20
V58 B JE]
Storage time/d

B4 FR%AEES = FHAGEL
Fig.4 Changes of trimethylamine nitrogen (TMA-N) of
Pomfret treated with different ways

2.7 pH{EMIZT{L

BAFEE A T A RE pHEWE 5 Fis.
2 RAENCESERMK pHE, F2 KUE
B4 pH HEZE EF. tKEMREKEBEHALESE 4
RHI EFEAE12d T, 14 dJ5 XHIRERH EF
X5 Duun A.S.ZPUZERIRAE-1.4CHI-3.6CIi#

K PE V£ ) pH {0 Sigholt TP ERI ST IR
FEXT IR K VG e R 5 B P 1Y) pH (E R AEE
IR, TIREIREZFAER 12d, WEY
R EARXT LUK, 7E pH (BN BARA B 58
AIETE MR TEABUE, BEA M A RS
VIREBERIL, £ 14 RUUBHEEMEDEER
KRBT A3 I, 72 A K ERIBPEYI IR, 1 pH
ESB LA, XthE48EAF TVB-N. TMA-N 75T
144 BB EEHE 5.

* A& Cold store
80 - o JKiR Super-chilling
HEKR
78 | & Super-chilling and
ozone water
. 16}
=
gt
L2 74
a
72

7'01 L 4_ —

0 2 4 6 8 10 12 14 16 18 20
JE- 5B (AVd

storage time/d
BS5 AEXESEE pHEHEN
Fig.5 Changes of the value of pH value of pomfret treated
with different ways

2.8 K{ENTH

WFRR I K BN PP P B I 6 B FR A,
Bl AR A AT K {EE 10%LL T, K{H7E 20%LL T A —
WEEFSRE, AIVENAEMmA . 20%~40% K — b
B, 60%LL AR HE—KERASMNT, 60%~80%
B R T2,

mE 6 fior, FEETIREEIER, AL
A K EWEN L&, ARARERTIKERA
MREVKEA (P<0.05) . B 8 RIAMA K H
15 54.98%, TMUKIEEAMREIKEH K E5HH
30.32%F1 25.45%. A WL, UKIBW-IKEEIESE ATP 1
Mpg, EKEEH. REKEASKESA K HS
TVB-N. TBA. TMA Z8trtH LbfE R LA
BT, AT SRR 2 R A TR 5 UKIR e R 4 1
F, fEAAIETIRY, MAEYREMNE D, Mk

60 -

50 +

0 =+ %% Cold store

< JKiE Super-chilling
REVE

- Super-chilling and
ozone water

K
K value/%

30 F
20
‘ I 1 1 I ]
0 2 4 6 8 10 12 14 16 18 20
TEsH R ]
Storage time/d

B6 FREAEEES KMAeGEIAL
Fig.6 Changes of the value of K value of pomftet treated with
different ways
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BEABEEE, KE5830EPIERMNMEX
EEB K. FHit, 5§ TMA. TBA #Htk, 7EREY]

K B RE BB A KB AR AL .
3 & i

HEABEHT, BARNEELE. ERER
EE. BAECHZRE. KENTAERYEERT
VKB REUK BRI R4, =FRErR
FRTH (AT 4 ) 5k EH EE R (P>0.05),
HBSEN 6 do THEKIE B RS KR L5 5 51
RERSLRIR 16 70 17 d, SWiAaLL, KB A
BEEKEANKEM 10 d, BRABH2.7%. B
I, VKRR AE A BN IR B ERTES) LR
BFEERENE, BERIIKEHHRHAMAR, EK
{RIEHA

55 1k 3B e 58 4R AH b R4 K A 2 VKR T R
W EARMYIAEE D, BF (P<0.05)
PR A M EARBREISIR, MXERERER.
BAEHZEKR., FE. pH HZIRIREWAHE
(P>0.05) . RREKGEXBARKEIAERT
—EMFBMER, TWARERE—RERA (R
A& 1.3 i) 4 REFEHHE (0Z-6000
ThE R 16 W) FIKHRIZH, BT HRAMK.
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Effects of ozone water dipping and super-chilling on improving
preservation quality of pomfret fillet

Shi Jianbing, Xie Jing™, Gao zhili, Xiong Qing
(College of Food Science and Technology, Shanghai Ocean University, Shanghai Engineering Research Center of
Aquatic-Product Processing and Preservation, Shanghai 201306, China)

Abstract: The aim of this study was to evaluate the impact of normal cold store, super-chilling and super-chilling
combined with ozone water on the quality of pomfret fillets, to prolong the shelf-life. Based on the freezing curve,
the freezing point of the pomfret was —1.2°C. Therefore the temperature of the storage of super-chilling was set at
—0.6°C and the temperature fluctuation of refrigerator was less than +0.5°C measured by thermocouple
multi-point temperature collection instrument. The concentration of ozone water was measured 1.8mg/L by
iodimetry. The sensory evaluation, the aerobic plate count(APC), total volatile basis nitrogen(TVB-N),
thiobarbituric acid(TBA), trimethylamine(TMA), pH value and the value of K were determined. The results
showed that the shelf-life of the pomfret fillets was 6 days under the normal cold store and the score of the
sensory evaluation of the pomfret fillets was rather lower than that under the other treatments, from the 2nd day
(P<0.05). The rate of change of APC, TVB-N, TBA, and values of K of the samples under normal cold store were
significantly higher than those under the other treatments. The TVB-N, TBA, and TMA of the samples treated
with super-chilling and super-chilling combined with ozone water significantly increased after the 14th day, and
the shelf-life was increased to 10 days and 11 days, respectively. Compared with the storage of super-chilling the
initiative aerobic plate counts could be reduced by dealing with super-chilling combined with ozone water,
therefore the shelf-life of the pomfret fillets could be prolonged, while the TVB-N, TBA, TMA and pH value had
no difference from those by only super-chilling (P>0.05). Super-chilling could restrain the change of APC and the
enzyme activity and had a remarkable effect on prolonging the shelf-life of pomfret fillets. During the storage ,
super-chilling combined with ozone water had no significantly effect on micoorganism and the enzyme activity,
even reducing the rate of lipid oxidation. Compared with TMA and TBA, the value of K could better reflect the
freshness of pomfret fillet at the beginning of storage. Super-chilling combined with ozone water has an auxiliary
function on the pre-processing with low operation cost. The results will offer theory reference to the storage of
pomfrets.
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