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L% % & 2t AF (Penaeus vannamei) A F R A L, E—3CHRAA G THEHTEEKRL., AW EK

HMAEHENTRAREBESIA P BH = #RATP) R 2 B 86 X 3> 400 #F R (IMP) L ¥ (HxR) f
KERGHOERTHN AT TMBEREFK BN EASS: F - FTH L EREE AR EREEEN
(TVBNIWRHEURBEFAHER AWEL OB AEAMEARMAG THREMERR LA AERTFER, B
EHNRARURGEERKE. FREV . MARKE 18d B aF LA+ IMP % 2\ % ¥ . Hx o HxR 47 4 # £ R &
AR, KEY 23.5%, EARARKE I8dB HEAATNRRFXRANNRPEE, REFELHK
EHA TVBNHE AR EFQWER AARARKE26d N, FAATHEFLK . TVBNERB T F 5
MARBTE B RE TREE26~30d M EAFEL P TVBNEH AR ERELEA LR ANE, #
B THANHEEMNFERFREEHTRHRAMS K 26 d.

XA WEAHN MEREKE EARSXA HELHK BEFE

HFR—2T WG K= 5 BN SMEF KM {7
HHAHCAMT KENHATHE, =HEATH
RTAREEEBRE (10.5.0C) F P KA I (Macro-
brachium rosenbergii )i) ATP R EBEBTZYSEMN
T HHNEFR(MP) IR AER (HOKEERS
BEFAZEEBRIFMAERE D Hx FEBTE
JVEE D KRR 7E ¥ # (8] B B A 4k a9 — N EMH R
P K {8 W BT FH R 45 B 4 78 5 80 48 7 30 (] 64 &
254k, Shamshad % APV BF 5% T B % %t 4F (Penaeus
merguiensis de man) ¥E UK J A1 R R 5K & 4 T H &
B BB A Lt A 2 4k s Shyi-neng Lou %
ANBF R T B AR (Penaeus monodon) £ 5CHME R
2O TERLAYN SRS E 2 M HXHE.

7 2 J X4 (Penaeus vannamei ) 48 #7 2 B 4F , 42
AR, RXAFRL FXT SR, T LA KPR,
By ERATUERKPFE. BEf, N FEXA
YAFMAR A EER A RMKEK 2 ff L ARG E
25 RIFMAZ A TS FRENE, B BIFR K TR,
TAKRERENEFROREEE. THES
ANEHRPEA R RPN RBE S HBRET K
B 5 ) 7 35 1 X O, R IR BEBUR B BAR T @ vk
B R, MR B SR, 5 R (R 8 AUk
A5 85 1 L, SR DR 8 B TT LA 3 AR K K 4R ¥ I [B) 4 1) R

HEE FLHREREHZHERESD.
» FEHHEE AL B (No. 065407061)
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B, AT LA Se v VR R E P 2 B B ) T HE R4 5%
FEFEAR.

PR R B RHE K7 AR R R R E R IR T H A
MBI TRGE = IR R T HEAT R R B — R B 7
B AR ERRESE-BHRER BUFA
HAHRMIHRS. EXUBFEAXMTAFREMTR,
TE—3CHRIBUR AN T X Hst 7 R E, B
W AU A RR B AL i ATP R K
BEEHaNE #TtE KEA—-FH. 48
HEBHBEHARN B ELEEER(TVBN) K3
ERBEFNER %5 K QX IR E BRI RN
THBEBE AL, B 78y FUAR IR 0 R 4R B SR AL B R K
.

1 5 %

1.1 ZBHR

BEEXEANE, FETEILRFRG, FEY
hE R EBEZLRERIIUSRIBHETEL
BELEP,E-3SCEREFAPRE, ARARN
KB FE & IR A E .
1.2 A& (U3H

W R A B35 Y . Waters 600 Controller pump,
Waters 2487 % #h & il 2% . Millenium® % % &b 2
f# , Waters 22 7] .

1% H: CAPCELL PAK C;s MGl 5ym.4.6
mm X150 mm; B AR B4 B\ A AL,

BHBEOH: T LGRIO—4. 2, t FER B L



WL iR 54 . SHP-2500 KB A L% 4, b
BHEELRRLEAMRAA;pH 3. METTLER TO-
LEDO DELTA 320 pH . B+ 48 — KM £ 4
B2 & ; B 32 B AL: Kjeltec 2300 A 3hHL K E &AL,
BEHmPERARAA.

1.3 BESHEATP)RERESYHIE

BUFA Sg TR &EFHE MERIBE 7%
HCIO, % 15 mL I Z B KB 8E) , B ILR &
Y8 4> (0°C .5 000 r/min, 10 min) , B | ¥ ; Flig
BMA 7% HCIO, % ¥# 10 mL 3£ ¥%, 8.0 (R H4F
B BREERERGE KRG EXKBFHEY
bW A 10 mol/L KOH ##1 % pH 6.8, % & 10
min J5, A EK S, BB ER 2 100 mL, BH
0.45 pum WL, P ERFETF —20CKERFN.

ATP R H X B ¥ 845 ¥ & : ATP,ADP,AMP,
IMP . HxR fl Hx 5% ¥ M B Sigma A5,

0 0 £ 3 SO R R B K 254 nm; B
h# A: V(0.1 moL/L K,HPO,) + V(0.1 moL/L
KH,PO,) =1: 1(pH 6. 26); i 54 B. B ; B B ik
Bz 1R B RERER 2001,

®1 BELBES

Bt (8] /min #&/mL ¢ min~! A/% B/ %
0 2. 00 100 0

2. 50 1. 40 100 0
4.50 1. 40 100 0

6. 50 2.00 78 22

14. 00 2.00 78 22
15. 00 2. 00 100 0

1.4 SEERKENITR

K/%= (HxR+ Hx)/(ATP + ADP + AMP +
IMP+HxR+Hx) X100

Heb . ATP, R ¥ =88 8; ADP, R HF B ¥,
AMP, R H—B%; IMP, Jl# 8; HxR, J1#; Hx, K
g,

1.5 AHEEUE

WV BB % T REHAT. W& T VRN
P 25g, B F 225 mL KE A Bk PA%, HI R
1: 10 MY IBRBR EIIMEAENBRE, 84
BEERIANFA HATFERERERNERA,37C
BRI 24 h GHTEE T
1.6 BERMHES(TVBN)MAIE

WRIFILEARA log, THREASTHERE T#
FEHH A 100 mL ZREKBE A, #HE 30 min FH
SO . MERR B 10 mL T4 E AR
BH,NA 10 g/L EBER BB 10 mL, 53 Foss
2300 HAZIERMGHTRIEHE. REKRSRP
BEMEEAE RN 1% WRER, H T E0iF
HEBWBAE 0.1 mol/L HCL, MR FETHE 3 K,
HUL 1o mL BBKERESHMTARR.

1.7 BREFERHZ*

HEITMEEI 7T NARBENERE LS/,
MERNBREERETEE. SHEMIFNREFES
AT R E AT AR AR & A E Sk
F3INEHITEAED BAHEE IS RFE RO
SURBOZIE,5 U T RABESZ AT RH. REWF
MMrERFE 2,

%2 HEEHNMBEEEFSEFE

m H 34 24

145 04

nAgas

DMASERWEAE A NAMAERE REA RS NABARE ASREE

MAHARK . AERE

REE RS REERAB ne
haag  TRELEANRSET EABKICARE AR NAERALEARER KASHKE FRSEH
] i R HHEARKE KEBR B Sl
5 % RIFEEASK ESE  BARK SRR BHEAN
s FEBRRRYBIARIEANER, FHIA
2 BRE5id#

2.1 ATP REAE#47 & &N HPLC @i
5 H Mok S AR, SRS AT LK B4 AT
FEE . ABRABKER I R, ERGWH.B

pH E T BB ULEI 8 ATP % MK ERRE
ZBM (ADP) iR H —BE 8 (AMP) L B (IMP) ,
W (HxR) fI Kk & B (Hx) R4 . B, @
WEMFFEEHANAP ATP REBRREFEYSENE
A, BT LA J 0 o AR LR B
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XpRERAEAMNRGEHER, BT AER DA
pH F¥ . 5 R (7 45 Ak & 09 {8 B8 B [B) B P, S4B
EENRIRNR G0 7E M ER ERARSHRAE
BERMUORLIFIANBEEERAAH T, ABRHE
e (HPLO WA B i B 1 BT7R , i I0F 4R
WK IMP (4.064 min), ATP (5.103 min). ADP
(6. 007 min) , Hx (6. 957 min) , AMP (8. 411 min),
HxR(9. 133 min),

0.251

AMP 3.411

0.204

0.15]

Hx 6.957

0.10

0.05]

I IMP—4.064
= ATP-5.103
[ == ADP-6.007

0.00

>
B
9
o
by

O
200 400 600 800 1000
{355 H1E] /min

B 1 ATP %XBWin & i HPLC M

2.2 FEREBHETHERNATP REBRBETDH
ERTH

KA LRI A bR & AR E &%, @t HPLC x¢
BMEAMTE-3ICHERBETARMBENESN
ATP RHBBEYMIEH#THE. AE 2R,
WHEE1dS ATPH ADP WS BRERETHE
BYGC R ATP & B i F 59 0. 235 7 pmol/
g FHEZE 0 umol/g, ATP MHREMRBESRIEHN
ATP Bi& %, Watabe EAC AN, ZFRAREHT
7K 7%= 3h 49 7 B Fo 8 BT B B, B AL 40 A o L3R D 60 45
BTRMENTH,GEEFRERRBIRAS, R
o LR 47 4 R 45 F WO VR BE S, 3 T TS T UR &
% ATP BERYTEYE, f ATP REMM. ADP & &
HTHRET 54. 1%, ZEEEXBERAE., HHZT,
AMPHABERE2dEEXBRE, X 0.266 0
pmol/ g, B &t LA B4R B4 7 BE 73 %

A jumol - gt

02 46 8101214161820222426 283032
(R E] 1

B2 MXEMIFERFRENE ATP,
ADP 1 AMP & & #9454k
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42 /umol - g*

0 PR T R S S

LA
024 6 8 1012141618202224 26283032
GRHTTE] /d

B3 BEEXNFERFEENE IMP,
HxR # Hx g R #0544

HE3AR,IMPERERK | KEFHES
dERELABHESE.ZHE U XBETHMES
18 RIXBI B A (0. 122 8 pmol/g) , Z 5 Z18 T K.
IMP RAHBRIIHMKNEKRY R  AHRERERY
TREAMIEMERAE T LB KA E bR
FEHENK, HEZ T HxMEBERK 1~2dFE
BIBREARRER LAY 18~23dERAR
B EF % HxR B9 B 728 84 4R 8 9 | a9 A2 4L
EERAR/, BH,Hx 1 HXR WS BT RRSE
BAMFNAMSE, HERS, NHFRE. KHR
HBRVNLERATEEAXMFAEMKEEE 18 d B,
ATy 7] B AR 5 L IR A B KUK A
2.3 BMEEIFEKENTY

KERLUIFIAS ATP REBRREYHE
BOY B, W E T R B AR A — A
HERERBAKEGERBRRENYNEES
A, HE AR, B EAMIFEMEREEE 18
R2ZAELZKERER® ERBEHK, HERE 23. 5% LU
T. —BREKATS . KEE20%UTHEAVR
BB, 1E 20%~60 %6 M i 8,60 % ~80% K fafk
BB 30 LB BT LB K R E SRR T
FZAMIFEMGERE 18 dWHER TINEREREEN
SR, MHEREADSN OCHEKLAMLT B KB
KENMELER, KOREEL 10X KEECED
34.6%.
2.4 PEBHNHTL

RGNS AR BERE 3N AE D
BB E T, Kb AT ERFEN
BRI, B 3 1 % R 78 0 1 0 18] 40 B A B 9
LA 5 BTN, B8 AR 9 s A B By 3.4 X 100
cfu/g BEERBHRMEK, AH LB —HER/PME
BEEEN, YREESE 30 Kl S BED 2.9X
10° cfu/g, 5 5 48 it # & A9 76 W i 57 1 (107 cfu/



10W
0 U WO TRV WY WU N R [ N WY IO WA N S W |
024 68 1012141618202224 26 2830 32
R e) /d

B4 MEERAXMFERFRBNE K EKER
@)Y, TR A T BE A I R IR R A T AT LU {4 4F
BREBR— B K", WA BB 1k T 5K 40 8
AR A—FE . GHRRRERTFHREYERLEN
TR B VO B T PR, AR B K KRR IE, AT T
HERMEH, FIFHRBEHER, MEFEAN
MOCHREAMGTHERANFNABEIRHETT
WEZRAER 12 REELHKEZXET 1. 5X10" cfu/

go
6 r‘/’_‘-—_—‘_‘
9

2

==

RSB Ngefu - g

0

0 2 4 6 8 1.0 12 1‘41:5 1.82;) 22 2.4 2.62.830
froatE] /d

B 5 36 T R 2E B VR AR R A P B AL
2.5 RERHEREMEER(TVBN)NEHR

MREH, Y EEXMNITE-3CREZEFE 30X
REAE SHNR B BN RE, B RERES
30RIRM 32 RN ERTT BERERER
(TVBNOZEMBE, K& R4 5 KR 17.8,18.0,
19.5 mg/100 g, MEFEARKAIBARRZTE
PRAE o BT AF T A AR GB2740— 94 ME LA
TVBN<20 mg/100 g A AfE4F A 57 e, B i, AR
# TVBN #8545 5%, 7] LLA N i %5 B %o 5 78 i Ok
REBFEET  HREPATABRE LA . TRE
FHEANIT OCH KRBIFR R, KR E
PR 11X,
2.6 BERSER

MEEAMTHRETFETERNAE AEE
BASWKE 3 FEHHATEE WS, HE 6 AT, B2
F X HRFE A T O AR R B P R E PR 4 A T R
RRUBEESEN., REZHE 12X NI REFS—

HRFFA S T IRBER 1o Xy BEAVIN (3
RHFMAR T RER MR @ LN E BN hEE
REFEFTRAONNALMSRE S YEHES
B8R, BREFITRISRE—HRBFEE 26 X.
Bt BEREEFWER, WA REEEIIFE
BERBEGET . ZPEBIZHEEHBEER
FH, ZERS5 LR Hx HxR A K HENEHE S
ERLER-BHN. B HREBAYFEREE 18
~26 d i, B4R TVBN {3{& F 20 mg/100 g, T /&
KW ERMAKE EL R LB hEGEKEE
B MAEME 30 d 5, MR EZ B A RER. H
ARERR EHACKREZRHMNE. BREBRRES
U953t 0°C AR #E A H A 7B F (Macrobrachium nip po-
nense) (IR EIRFER AAREER 6 RIFEEF
B H PR R

9

7
X
=2

3}

................

02 4 68101214 161820 22 24 262830 32
(R /d

1

B 6 %A SRR I A
3 % #

(D) BERAMGE-SCHBEREEHT.E
18 Xt IMP X 2R {E . Hx #1 HxR {34 55 75 8¢
KK, T K EMETF 23. 5% , MEBH T 0444 7% o] 4
BEEAMIFERBY N 18 d WER T MERRFR
JRA B DRUBR P B

(ORFEXERAXFROAE S HEHEMAXH
TVBN 52 #1834 45 R & FLIOH AR B B
26 KB, KA B S 8. TVBN  MBAE ¥ 4K
8ok P WO FE TR E 26~ 30 d B, BARA
B TVBN i R @& BRELEXREZRAHN
18, G B P 3% 0 AR FE OB IR AR T BRI Z4
26 d.

$ & X W
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Changes in Freshness of Penaeus vannamei During Partial Freezing Storage

Li Weidong', Tao Yan', Yuan Qi?, Ma Jizhen®

1(College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China)
2(East China Sea Fishery Research Institute Chinese Academy of Fishery Sciences, Shanghai 200090, China)

ABSTRACT In this paper, the effects of the partial freezing (—3°C) on keeping freshness of Penaeus van-
namei were investigated. The contents of ATP and ATP-related compounds such as IMP, HxR and Hx in
shrimps which stored at —3°C for different periods were determined by HPLC. The K values, the assessing
index of freshness were calculated. In addition, total bacteria count and total volatile base-nitrogen (TVBN)
in shrimps were determined. Sensory evaluation was carried out in order to examine the changes in freshness
and quality of Penaeus vannamei. The results obtained were summarized as follows: IMP had a maximal val-
ue when the shrimps were stored at —3°C for 18 days, but Hx and HxR always kept at low levels, and the K
value was 23. 5%, indicating that Penaeus vannamei can remain intrinsic flavor and freshness under the par-
tial freezing storage condition, On the other hand, the total bacteria counts and TVBN and sensory scores
demonstrate that these values didn't exceed the critical point of deterioration at —3°C for 26 days. However,
the sensory evaluation for shrimps stored —3°C for 26 —30 days showed their lost of edibleness although to-
tal bacteria counts and TVBN were still lower than the critical point of deterioration. Therefore, the shelf
life for Penaeus vannamei under the partial freezing storage condition is about 26 days.

Key words Penaeus vannamei , partial freezing storage, K value, total volatile base-nitrogen, total bacteria

count, sensory evaluation

*
Cw BRI EELERE CBST2009
e PEARTHEARERRATHL — ERAYR KB T INERA RIS, $43F,2008 £ 3 FXFEK
BHEFBELEZERMAL22.22%, T4 EREH6000F L XL KR AURBELRIAMNEFHLBR, PERANHEEH

AHEREAFAR, FEHHE 00 £ FYERBTHELERERENK, PEIUBTHIAMAARREARHNRIFH
BEEMNFBEAFHRRKA,

52 | 2008 Vol. 34 No. 11 (Total 251)




