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FE R AR EL AU 454 ( 19.03 2090 ) mg/ (100g).(21.15+0.80 ) me/ (100g). 75 o BT 2 5 R R BN 26 45 1 -4
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1.1 SEIeHr#t

SEH T AR AR — S (R 700 ~ 800 ¢),
60 FEo FTLIRAE 70N T /K™= 35258 A B 2 7 i 1)
Ba/NCIEr
1.2 TMHESEIe

2008 4F- 10 H Hili gk i iz 2] 5050 = J5 5 B vk ok
RFEIG AT R3O, B 2 41, 40 30 2o X
PR« g fa i B L4 2 K2 e AP A K FLIY
TR ARAA b SCI0 - T s 2B N E L 2
e, A0 JE RN R UK E 02 A A KLY T
BREERFE T K 2 AR S B ARIR IS TR Aa
(Sanyo MIR 553, HAS), #& il I 50 BE (3+£0.1) C,
TE A IIK , BIA VKGR o
1.3 MEFHZE
1.3.1 HRAE K rOoKBEOE R A o in
FEAS , DI (B AR A 0 (A 6 J32 708 A e 21 o (1]

R, R B B AL 2 8 iaURE fa R A A fa s
WA, SRJF R GB/T18108-2008 fr9BURE 773 19 4%
TR f 2o il S R v O R ZH B I ), FH T
PAET W E B, R A A (i f  ), AR
FRELTTRE , T HE & 5L A (Total Volatile Base
Nitrogen, TVBN), & 7% &L %{(Total Viable Counts,
TVC). B 5 i 18 25X ( Pseudomonas spp.) W E . K
HAR Bkt 2805 T TIRE T o
1.3.2 BEIEM B 6 AL IIZRnyPEr it 4 iUk
BV N S TR E PP, DA AR SR A
A INIAILP 72305 PR B 2046 s
FH 3 LA TIEAY, 0 S E i T, 1 A i
(High Quality Life, HQL) £¢ 5,2 Jy ] #3232 FLR 7,
R ES 4L (Shelf Life, SL) 2855, F AN B RFAE I
* 1,
ZRININPAET Sk 12 S 0 B SR VB LG F , R
HOoKER B S AN &R B T b 5 B
20 min, FTFH 5 7 BV BEA TR EA o

R1 SEBEKGEIT TR P RIS ERHE

Tab.1 Characteristics of fresh Cyprinus carpio stored aerobically in ice

EIEL HRAFRLTL(0 ) e B2 R (1 43) PRI (2 9))

Index Best quality (0 score) High quality life end-point ( 1 score) Shelf life end-point ( 2 scores)

o Sk R AR HERCUR RIS TR sk, estym ok
ok MR, SE IR A AT P BRI P, T

B s soEn 5 R B B A R 5, 47 P

& ABEYIE AL, B

Surface &, ARG Bivk B2 5 vk
B Rk, e

Aly
I e,

RO 22 HLVE A7 S0k, 85 OGP

KA, LT TR I
PG , A BRI

g% 1 5 IR TG, Sy TR, T
W58, A 6 Rk

Hﬁﬁﬁé@zﬁ, NN I Sl R R TEN
b

%?%Weéﬁ?,%li‘]%%, PR T A 5

1.3.3 TVBNUE FREL10 g AFEEH St R T
HETEI T, A 100 mL Z2 487K, FHBEES 9 20, IR
Vi, =215t 30 min J5 ok U8, DR PR AUE T
MSE  BEARERR A 2 A PAT Y G5R LI 100 ¢
FES T A N B2 78R

134 WMEWITEMERE RBETHMA 25 ¢,
T K AR RIS, in A 225 mL JCH# 0.1% 25 F i

AR KR A 5T, BN 107 # B, B HL 1 mL
107" Fi BT 9 mL JCH 0.19% & A A= FER K b,
ROk 107 R RV e R, LA 10 F5 i B, AR
HE 107 107107 BRI

W3 ANV SIS AR B 0.1 mL, IR AT 4%
FPFEh 0 2 il IR i AR R SR R R s A
BB T 8 2 SR FRIL,
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PRIV SR BRI IR, (iR R B
WIEATT KA PR T ), 25 CHiFR 48 h, T

fECEA TR BN TR L F G 37 4 (CFC, Oxoid
code CM 559, and supplemented with SR 103, HZ[E ),
FAE A 25 CHiFR 48 he
14 HEAEME TS

S0 B0 FH Microsoft Excel #E47 [0 9 4347, J&%
HARAGINZR . TVBN ZZ AL th Ze A P A K4k
M2 B0 R . I SPSS 13.0 BET 5 255341

2 HBR5SH

2.1 EBRARERT KRR E I R 55 22 AR o0
B 1R A 20 m A5 51 22 5k N AR 2B
PRI B DI R e iy i R AR At 2. A 1 AT
D, 285 PN A 2 63 PRI SR 2 ot 0 404331 333 h
F1330 h, B4 5331 575 h 1654 h, 45 5 s £ 5
PIREARDKEET) ST AL A (0 =38 2 22 AN
22 KBRS KRR FAF RS0
SRR AR S U TR S £ R TR AR A

=
= A
T_ﬁ( 2 ''''''''''''''''''''''''''''''''''''''''' B '7A{ """""
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£ Az
g 79
N < N
& A
=
o A
i N
0 1 1 1 1 1 1 1 J
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58K (8] /h- Stored time
A EBEANAE Gutted & KBEMNE Ungutted

BT RBRNIERIR 25 B PN ISR A R B 2 1
Fig. 1 Changes in sensory quality of gutted and ungutted
Cyprinus carpio stored aerobically in ice

2.3 KRR RBERT kiR rh A M 1 R R0
YR ST A D 1 A A L AR A P e, I
FLBEWE AR o DRI S O A B VR DA
(b AR bR, A2 FU R T B ACE R DI 45 R . AR
i SCHRFRE , A 428 ORI DA o K £ O A W v

VR 708 T A e f 2 1 B e i ™ A
DA RS Ak & A 5T, H T g A R -
LB FAE N S 78 TR K i TR B A s o
TE DK FECAT ) 00 B S 4 R P R R ) 1 K2 i
WP AT TR P 8 2 4 FHE L, Ol 4 1 - 1)
WAVE TS, AR B3 . RIS, 2438 W AR TR IR
35 118 5 D 2 R o AR O b 7 I, 7 A K Y
TMA B AL A HUIR T T 25 468 5 D S A R S AR A
W=, I TVBN 3 1R R 05 0 28 8 i 1k
FHEbR o

P 2 J2 1 22 30 2K [ US4 380 ok it A rp 25 Bk
DA R A 2 5% P4 I TVBIN (B A8 A it 2k, 76
I, & TVBN L TH812 , H7E VKK 333 h 1
330 h i, &1 TVBN 435I F G B B3 . 32
SR UKFECATI 1y it P 35 AV P R % PR 240 27 4 40
Tl B AR RS, T 25 WA A A $:
I, PRI RS, ol . SR 2%
B PIEAE L , 25 AR TVBN BRI , 1M J 159
BRI (G 22 5

-1

TVBN/(mg+ 1007 - g™")

0 100 200 300 400 500 600 700 800
It E]/h- Stored time
A EBENDE Gutted A KIBEMAE Ungutted

K12 RBRAERIR BRI IERLAY TVBN 224k
Fig. 2 Changes in total volatile nitrogen of gutted and ungutted

Cyprinus carpio stored aerobically in ice

AP I DA B ER AR (i) MR B ™ i IR AR I
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3 1 1 1 1 1 1 1 I}

0 100 200 300 400 500 600 700 800

st E]/h - Stored time
A LERAME Cutted & REBRPINE Ungutted

K3 LERMBERIR L ERNAERER) TVC 221k
Nive FTETE SN E R, 5007 CFU/g
Fig. 3 Changes in total volatile aerobic counts of gutted and
ungutted Cyprinus carpio storedaerobically in ice
Nyye : Total viable counts of bacterium, CFU/g

TEVKI P R E R AR R M2, i 3 6 4 Al UL, 6
DR TR HE K, T v S M P P A AN DRI T
FErp LB A E ) Tl A W 5 R AR RO R,
SRR R s AR 2B P IE ) Bl A 0 A A S S
EARWI, O 1 . SR W A= Wi 5 TVBN
(HHEA—ERAHIIE . JCIe R RERMES R AR LBk
AT PR P B P TR RS B 5 i o B B T —
B, VIR R P (B TR A R o DA I A R 4 A=

KAZHIFR
24 EBRAEEEKEIEPIEREUNES
o

F ¢ 2 AT AT, 255 P 8 5 A 2 (9 1A A0 ) 4%
TP HRA H2s AR . HoP7Es 2 RH W
TVBN {H 322 5, 55 4 K TVBN {H (B 5 5
BOMAN B RSB B 22556 10 KR40 B SR
AN A 22 5, 50 16 AN TA i 2
PEZESEE 18 K .\27 Kb FUBBR A A0
225, LT UL, TEie 2 N TVBN (E & A
SERKT , ZBRNEXT DGR ST AR 2 IR I A K
2.5 FERMAFERIKER PSS 2R HITE AR RO T

H1 & 3 AT, 2255 PR A 2 ok A AT L7 e,
LR, T Y SO 4300 0 333 h 330 h, H
15 i oI 2% 5 BF TVBN {B 4351 4 10.86 mg/ (100 g)

lgNps:

2 1 1 1 1 1 1 1 ]
0 100 200 300 400 500 600 700 800

I [E]/h - Stored time
A LERAME Cutted A REBRPIIE Ungutted

P4 JSBRNIERIOR 2555 P R ) {1 P B e A Al
Nos, FHB T AR, 507 CFU/g
Fig. 4 Changes in Pseudomonas spp. of gutted and ungutted
Cyprinus carpio stored aerobically in ice
Npsi; : Number of Pseudomonas spp., CFU/g

F110.15 mg/(100 g), fB BRI B S R (CFU/g) 114 %) 5
{EL 3 51 6.15 F 6.04, 4H 18 525X (CFU/g) 1 X 5 i
53518 6.33 F16.07, 25 H5 bR 1 BUE T 1B M 2% 5
(P>0.05) ; S228W150 58 575 h 654 h, SRR I S it
TVBN {43 51°4 19.03 mg/(100 g) F121.15 mg/ (100 g ),
B B B (CFU/) IX R 43510 6.89 FlT 631,
TR (CFU/g) HOSHEUE 73 3R 6.31.6.90, %4645
ALY TC B % 25 5% (P>0.05),

3 itig

3.1 EBRMRERT ki 2 5 SR HA R RS

F S AL 38 o A R A R s T SR MR
) D DR Al A R K R R A A B
AR, 20 AP A 1 AR A TN AR 22 5 AT
SEM AR R ST A . T VKR A e AT LAAT R
il 200 B R 3G, PRI R H R A UK
PR TR o AR BRI IEATR 25
I DA I L K ok R e 9 B 2R 481 430 R 575 h A
654 h, 2 [ P JIE S DR T SR LU R 25 R DY JIEE )
%, Papadopoulos &5 USURIF Y 2 % P U o UK G 5
U 85 (Dicentrarchus labrax ) ity Jii A8 AL IR 52 I B &
B, 22 BRI IR 255 PN I 7 9975 147 67 DK 7 R0
53500 192 h 1312 b, 2% R A A4 B SR i X
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Tab.2 Changes in values of total nitrogen and microbial ( total aerobic count, Pseudomonas spp. )
populations of whole gutted and ungutted Cyprinus carpio stored aerobically in ice
TVBN/ (mg- 1007 - g™") R (CFU - g7 ) Ig i VA BE(CFU - ¢ ) Ig
A pa] /(d) Total volatile base nitrogen Pseudomonas spp. (lg) Total aerobic count (lg )
Time  RRANE  REBRANE FRMIE R ERAIE ERRAE KRR
Gutted Ungutted Gutted Ungutted Gutted Ungutted
0 8.60+0.99* 8.60+0.99° 2.85+0.00" 2.835+£0.00" 3.68+0.10° 3.68+0.10°
2 6.06+0.20" 9.60+0.40" 4.05+£0.05° 4.17£0.01° 4.17£0.08" 4.27+0.06"
4 7.05£0.01° 9.02+0.01" 5.15+0.11° 3.6510.49" 5.61+£0.22° 3.92+0.11°
6 7.75 £0.60° 9.02£0.80" 4.87+0.01° 4.51%0.01° 5.18£0.00" 4.62+0.17
8 9.87£0.80" 10.57 £0.20° 5.06+0.12° 5.20£0.07" 4.96 £0.66" 5.22+0.08"
10 10.29 +£0.99° 11.14£0.99° 5.20%+0.16* 4.05+0.29" 5.49+0.02° 4.3140.05"
12 10.01 =£0.60° 11.84£1.20° 5.52+0.12° 548+0.12° 5.45+0.02° 5.51£0.15°
14 10.86 £0.60" 10.15£0.00° 6.15+0.19* 6.04 £0.00° 6.33+£0.02° 6.07£0.03"
16 12.12+0.00 10.86 £0.20° 6.11+0.01* 6.12£0.08" 6.18+0.08" 6.14£0.07"
18 12.97 £0.40° 12.69 £0.80° 6.50+0.07" 6.14+0.06" 6.68 £0.03" 6.531£0.05°
20 13.91+0.14 10.86+0.20" 6.49+0.16" 6.28 £0.20" 6.49 +0.00" 6.561£0.28"
22 17.06 =0.20° 16.78 £0.60" 6.73+0.07" 6.43+£0.00" 6.75+0.09" 6.61 £0.02°
24 19.03 £0.99° 19.03+0.20" 6.89£0.13" 6.83+0.06" 7.06+0.18" 7.12+0.10°
27 19.17 £0.40" 21.15£0.80" 6.51£0.05" 6.311£0.05 6.99 +0.06" 6.90+0.14"
29 21.29+0.20" 24.53+0.80" 7.161+0.08" 6.811+0.20" 7.38+0.19" 6.97+0.10°

T R85 — 17/ NG FREA R R 2557 3% (P<0.05) .

Note: Values with different letters mean significant difference (P<0.05 ) for the same index between two treatments.

®3 EBRAAERRER AR S AR L R 5 R R L R HEIRILR
Tab.3 Comparison among indexes of gutted and ungutted Cyprinus carpio stored aerobically in ice at the end of high
quality life and shelf life

f= A B HQL

&

BeA SL

ISR sy

Quality subeline ERTNTE KB AIE T R
’ Gutted Ungutted Gutted Ungutted
ST
ém”ffiﬂig h 333 330 575 654
. -
TVBN/(mg - 100° -g~) 10.86 10.15 19.03 2115
Total volatile base nitrogen
BRI (CFU - ¢ ) X% 6.15 6.04 6.89 631
Pseudomonas spp. ) ’ ’ )
T bk Lol ok
A BBU(CFU - ) M 6.33 6.07 7.06 6.90

Total aerobic count (lg)

SRS SR EA — 8k, H5 &KL, i
& 22 R N IR SRS 5 R PN FE B ) AR B3 BRI
— U AT RESE B TR K AR K A K B =, £
PARBRE 25 PR SEL T EC (R B, e i 1 it
(R O CC IV B AR R 432 ho XA R 5 AR5
FIRAEE DI ZE A — e 2 . ARSI T
PRy STV D 7= B T TR K, A K B L S L 2
10 ~25°C,J@ T k2, X fhE 5 nl aE R s

KoK L G PRI T8 , SR AS T , K S e AR AR ]
SN FAR K I PR 4 4 5 5 15 A PT RE S FRAE I
RIRAKIRL) S ok b 5 =0 G
32 EBRMAERTKEIEZE TVBN EEHRI M
Tejada H Huidobrp " #F 58 T 5 4% 77 20 A1 L
PN IR XSF UKk 57 B 4 Sk 898 (Sparus aurata) & 5 AR A0 1Y
S, e 2 I P Xt DB B 4 Sk 09 it o A
TVBN {H I FEMA /N, AR SR A B AR B
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PIIEPKGREAEIY TVBN A AR EIET T T 25 5k e (3
3), R R VR 2SR ™= W TVBN #E0K
G WTC 22 5 FURLE VIR I A AT
I FEAIIEZE 22 BRI KRR TVBN (B AR
K, 1% Tejada F1 Huidobrp FUBRFFE 45 R—E,
3.3 EBRAAERT KR A XM EYER TR R
XoF 2 83 PRI A A 2 B3k P O S A 0 1 2 A
FRHEAT T 05 225081 (36 3), ST R BHAE VGRS 4 K
5510 K VEF 18 K VAR 27 KB BR A A W
PE2E S TRV M B FURTESE 4 K 5B 10 KU 16
KEREWEZS, BELE, —HMED NS
AR 2L SN, SRR 3R 4 B R i s
PR 2R, 2% 5% PR 11 R A k- 200 110 280 s v
Papadopoulos 55 ISV Xk I PR U AR 25 I PR U 3
B 1A B K R R B A 4 A3 B R B HE VK
9 d i " HHIANE A (CFU/ RIS BB 510 7.5
53,7 16 d J5 —# B S 4L (CFU/g) BXTEUE S
B 8.0.7.0;5 MM EL (CFU/g) IIXTEUH 2 5%
PIIEAE VKIS 8 K5 B3k 7, AR bR AENITESS 15
Ko ARSI Papadopoulos S FFST 22 H JCi8 2Bk
PRI 74 4 A7 A0 2 AR P AT ESCHRS v T A 25 B P
(f5. [FIF Tejada 1 Huidobrp!” (OBFZE F 48 ) 2
3% AR 24 AT S S e 250N o

4 &g

R A 2 B3k P9I R A 25 B3k P U 88 K 0ot
w5 S A I AE T R, 2 B P RN A 25 B P E
B P 2 o 3 0 9010 333 h 330 h, BRI 43 Wi h
575 h.654 h, 2 5k DA I A8 DK GG 1) BT 4 40 g, 0
THZNER AR E . TRV R 3 B R
FEL DA SR o5 DA, e T AN, B AR 2%
3% DAY U TR 88 1 T 7 B (CFU g ) 1R 6 300 43
(6.33£0.02).(6.07 £0.03), {& B Jfd 17 4% (CFU/g) 1)
X BCAE 43 91 K (6.15+0.19).(6.04+0.01), TVBN
{5 43 % A4 (10.86+0.50) mg/ (100 g).(10.15+0.01)
mg/ (100 g), TRELHAZ S, —F AN B4 (CFU/g)
() X H (8 4 91 R (7.0610.18) F1(6.90+0.14),
i Fp L T & (CFU/g) X B8 43 53] 24 (6.89£0.13)

F1(6.31+0.05), TVBN {H 43 7l 4(19.03£0.90)
mg /(100 g) F1(21.15+0.80) mg/(100 g), % 7E {4
fit BT 2 nU R B QR 28 I AR AR A T 1 3 2
Sto 5 R BRI IEEEA H, VKA 2B P A Y
TVBN {E A, 17173 240 TR 3 59 5 PR B 0 3 A X B3
KM, X T RESE F T 2B P IR R0t £ 1A i A IR
frEk, o T m BT S, T & TVBN (Hif 2l
AR LA LB PR IE A 5, DR A 4
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Effect of gutting on sensory chemical and microbiological changes of carp ( Cyprinus carpio )
stored in ice

ZHANG Xiaowei'?, XU Zhongl , GUO Quanyoul ,ZHAO Qianchengz, LI Xueying1 , YANG Xianshi'

(1. East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China; 2. Food Science
Department of Dalian Fisheries College, Dalian 116023, China)

Abstract: The effect of gutting on quality change and shelf life of carp ( Cyprinus carpio) stored in ice was studied
by sensory, total volatile base nitrogen (TVBN ), and total aerobic count. Results of the study indicated that the high
quality life of whole gutted and ungutted carp stored in ice were 333 h and 330 h, respectively and the shelf life of them
were 575 h and 654 h, respectively. Then the shelf life of gutted fish is shorter than those obtained for whole ungutted
fish samples , but there were no significant difference (P>0.05 ) . Pseudomonas spp. of whole gutted and ungutted carp
were the dominant bacteria during the storage period in ice. At the end of high quality life for both whole gutted and
ungutted carp, the average logarithm Counts of total aerobic bacteria (CFU/g) were ( 6.33 £0.02 ) and ( 6.07 £0.03 );
and those of Pseudomonas spp. (CFU/g) were (6.89+0.13 ) and ( 6.31 £0.05 ), respectively. Meanwhile, the average
value of TVBN were ( 10.86 +0.50 ) mg/( 100 g)and ( 10.15+0.01 ) mg/( 100 g), respectively. At the end of shelf
life, the average logarithm Counts of total aerobic bacteria (CFU/g) were ( 6.89 +0.13 ) and ( 6.31 +0.05 ) ; and those
of Pseudomonas spp. (CFU/g) were ( 7.0610.18 ) and ( 6.90+0.14 ), respectively. Meanwhile, the average value
of TVBN were ( 19.03+0.90 ) mg/( 100g) and ( 21.15+0.80 ) mg/( 100g), respectively. There were no significant
difference (P>0.05 ) in the TVC, Pseudomonas spp.and TVBN values for both of them at the end of high quality life
and shelf life. TVBN levels were initially low during the storage period in ice for whole gutted fish compared with
ungutted fish. However, the bacteria of gutted fish reproduced faster directly into logarithmic growth. This may be
attributed to gutting procedures which most probably were the cause of damage to fish. After the period of high quality
life, either the value of TVBN or sensory of gutted fish were higher than ungtted, so the shelf life of gutted fish is
slightly shorter. [Journal of Fishery Sciences of China,2010,17 (2 ) : 323-343]
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