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A. REAKFPRE bR, B 200090; 2. T EKSREBT S RIK=AT 500, LI 2000900

FE WA THEFE N 10T, 25 CEAS THAEMIE KB LS FREL, GREJW, F= 8K pH. K5
TEE AW B HH 6.7240.01.0.91 £ 0.07. Aw B HI S T pH E M. 7= @I EE S5 h 2.4340.03)]g
CFU) /g, Tl B3N 2.02+0.141g CFU /g REEHH (1.30+0.1D1g (CFUD /g 41 B AR b 8 — , 3 %8 4L 4% 2 O
B (71.8%) U ER/NERTH (12.8%) R A ERET (10.3%) - 10 T E)E 57 ZE I 5 176 d B, 40 1 5 30 Tl P B 4 IR
B H 8 (5.56+0.171g (CFU) /g. (5.41+0.051g CFU) /g 2.11+0.08)1g (CFUD /g:25 T I A 2 48 B2 5 73
d B T S K T M R L % Bk (5.00 £ 0.28) Ig (CFUD /g 1 (5.13 £ 0.1D) lg (CFUD /g (3.97£0.13)1g
(CFU /g AERRE T, Il 2 1 A 40 B AR 2R L AR, 25 € I sl 72 s B /2R L] =, WRSR ) 12.8% EFHZ=
83.4% , T 2F 7T B LRI 7 [ 5 T 7E 10 C il A2 = ZF AT I EE I B AR B B AL, B IRAT E e BT 5 28.2% -
[ [E 7K =52, 2007, 14 () : 103 — 109

REIR): BB DL BRI AR AL B AT BOR D ER T
HE 5 %S TS207.4 CHRARIRED: A X E4HS:1005— 8737 — 2007>07 — 10307

B OE — IR, BDAE AR LA AL
R DR A, K2 B b KR & i TR s 3
FEAETEM . T DR e A TR AR R B B
S 5 TR A S P R i B S O K T
JEEWCE B, DU SRR X ML ) R It . 1 TR b
FRVRF IR RO B 2 1 AN ) L & BB W B A Pt AN )
R EME RN T4 F B A 2 FiE, A
R U 1) e JE DA i o A AR B8 B o R R SV
Wy 7K 533 B pH BT 28 Join T el F& 55 2 4
0 Gl A W R R IR G O R A R AL
T3 AT 3 T ST L S (R S R T T
DR S APT 5 7 ol S R o Tl 24 B8 A T U B 5
VB8 WAL H5 T %o M 428 77 o i St e T 7 o B2 R
FEERERRE X

H B TR A0 A% G 7K il & 1Y) B2 28 300 B JE8 C ks
AE AT TR AR, L 3 G I W Al 2 ik 5
B85 B U (B AR 7 K 3 DL 2K R o T 46 o S
AR T BRI TR D Bk g DU — R TR Y
S OB AN B T VLR E bl g, T2 ROR
SEAE “MIFA S B R R L G Bk n T 2

15 B #3:2007 — 02 —09; 1£3T B #3:2007 — 05 - 23.
B & E - PR s RGBT 2 AR 55 3% £ 10 Q007MOS) .

Be s, BB IR G pHAE. 2k #n T
AbIE | LS A AR SRR R, fRAE T K0 & &
>40% , 7K 533 0.92 £0.02 FIHI AT 7E 25 C
PATF 5% 6 > H 2730, (B2 75 52 bR A P i v,
R R A LA B TR e 1 6 A A IR, BRI
7 T B AR B R B R 4 O T R R R
IR, AT 7R S RS 2 A IR BURE, AP R T AE
HAR IR (10 °C 25 T 41 T 50 bt DL S8 R A0 4R
TR R AR AR A, A e 0 s R A A R A o R
TSR IR 14

1 MR57T%

1.1 SEE#E

BES Rl 2R 48 o i 22 K P B o TR A F
2006 “F 1 H A= 1 %0% fs DU, 78 10 T RL R %
JEUZE R R, BE ML EY 2 kg (20 4%, 47 [A] b i 5K
.
1.2 MEsRe

4 FTHL 20 $8FE (4% 20 /MED 3 BB A0
+0.DC, @5+0.DC ®HEEEF48 (Sanyo MIR

PEZE v ABE 1981 -, &, A BIFE, WFR™ SED S 225,

EIRAEE %0 . Tel: 021 — 65678984, E-mail: xianshiyang@126. com
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153, HAD . 455855 A nd RIBE LI H 2 18 4F
b AT R SRR VAN, AL SRR LAT B, T pH.
Aw- A1 B B 5 T R TR R R TR R
e .
1.3 SRT.NE
1.3.1 BEIEE 6 /4L IIZPr i i 4k
BB VRN, PR BE SR AU BB R R A
M. KA 3 MR “2.07Rnre v, i
TR “2.0~1.07 Fm my b A, 7= SR B B AR
b5 “0.57 w5 S BUEH B AY, 1R R R RO
R, BGRB8 0 <07 Ron g 4B 48, 7= S A Al B
aH.
1.3.2 pH{E H{10.00 g Y FE M0 90 ml Z&1H
K, B ¥ A8 Y IR JE R 95 30 min, A LI Al PHS
- 3C FRFE Tl pH A .
1.3.3 Aw MR BEEBmE.
1.3.4 Y& &% 5 (Total viable count. TVC)
FRECATHERE 5 10.00 g» SO\ 90 mlL JC B A 31 260K,
B YA AR Y RS R 10 VR B AR IR 7 ELE 10
EFRR. WEEMERNBER 0.1 mL, ikf T &%
TR IR AR . BRI AT 2 P, G6+
DT K557 48 ho

{003 V2 0k PR S 56« B L 3R A 3 BRI R R R
1mL TP, STEPIS I 2 46 C 2 4 8 F= B iR
HFEHEL 15 mL EAE L, #5°F MR &4,
ARG 2 AL, 5 EEE G, B 36 £ 1T
7% 48 he
1.3.5 WHEEFELE H1.3.4 7M10mL 107!
BEETIRES, B 85 C/KB MR 15 min, KK
EYA 1 h S IR A0 R A
1.3.6 REFEELHE W1.3.4T1mlLE5ERE
B BORE ST K BP LA, WS 3R 5 s TP AR
[FE) BN 7 2K B~ I 55 K b A Je I FE M B 7
R 1 g, N 10% Z AN 2 mL EEHE E TR
b B SR AR S BRI, RS
36+ DT Hi 7% 48 7.
1.4 HHEDH
1.4.1 HEH B4 Pk TVC iH 5 GRAED
BEA TS B T 2 30 ~ 1000 1P, S 24P 4R 1
FT A B, ARYE B T S A 2K 5, RGBT B
BRI TR R, 4155 3% 37 C 24~
48 h, R KI5 % 2~3 K.
1.4.2 BHRETE WRI\EBEYEE AR M

VMBI A R AL A B AE AR AS I (B I CRY LA
BRI S E FA) BL g e 2 a2 w9, 3
[E Sensitire Automated Microbiology System #f 1T

2 HRE5HR

2.1 BERERTL

TERRIE F5 VLRI I A2 A, BB oF s ) L
AR Je 57 BRI R R 1Y, SRR IR B K
T 5] 0 S T AR A R ILAE DA B3 SRR AR | [
ST, X EA B, SRR EWTE K, AR
MR, FURAK, S AR, X T B T B sh 5 i
(o FHEE 1 AT WL, 7F 25 C ki 72 iUk B vF 4y B
T ) T PR R R E 73 d A B A R RPEE
P43 0.5; 110 10 'C IS F2 R 5 T R 2 1e,
176 d A X EIF A R BB E W4 0.5. 25 CTHI10C
TS B3 R A 53 30 8 73 d 1176 de

BT PE4) Sensory score

O'OO 3I0 GIO 9'0 1:.70 ];0 lIXO 2I10
W K #/d Storage time
1 BB & DA RNRE T RS v 5 B8 DR B 1)
HIAR fk
Fig.1 Sensory score changes of lightly baked scallop
during storage under different temperature

2.2 Aw #1 pH {EFE @A 8 3T 1k

M 2 AT LR, BOE B LRI UL FE Y, Aw
{E#TE 0.90~0.92 2 8], Bl 5 T B (5] (14355 b J2 e
IR P AR Y, Aw 1B IR C BT B AR . 48K 2 Han
BBETE 0.90 LU ERIZK 0TS BT AR TE B, 3K
i DLPE SRR A H SF B AR K 5 & 45% , 0T Y. Aw
0.90~0.92 It, A e Kk ol (B4 b i
TFEHA YA BEFR T ERE, HAE KR Aw
BAK LT 0.90 wh A AT fg A KO B, 7 b i Z e
VR HAG MRS R 70 pH- A 2 S sk A
£k
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#5744 JEI RS R b T AR Y o SR A AR AR AL 105
i 3 70, 7S W) pH 5 6.72,10 T Loop e

IR R pH A R R A AL, T 25 C F , a5
R e pHL RS AR S R R AR LT K il
R TICRAT A R P R R R 2 O_QOW\‘\
WIS B pH A W T 5 U3 28 15193 0 A G |
Wi 71 pH M Bt . ARSI KR B pH 085F
SRR, 40R% AN BILE 6.6~7.5 I A KB I
B pH L B 4018 4 2 K RS2 54 2, B 7 T 30 e %0 120 150 180 210

MR 1% B/~ 7 5 (4 B 4 A 10 B pH AR5 43k
AP IR K, pH BT R, Hoin T A B
R AR i, I R S T A SR R B R 2E
FFE . A5 S5, pH 8 5.7~5.9 2 {RIFF~
Ay LRI g vk A B ARV 2L se b RE S TG pH
B f =, Bedlo o, 577 Sh st pHE 5.7~5.9
IR ZBE, 3 DAFE S i B A 28 K 40, e
DLZE N I A P A 28040 161 A7 1 4 B BE FRL KR 2R, —
B R B, e DA IS IR 40 M 0 19T , 1X 2 B3
PR TR R B R K R R
2.3 HEBETBEPOTK

SEEG P S BRI 2 AR O TR R A A
IR 2 BB, T AP AR J5 e el
S R B R VR A b B0 R P b RO A0 1 B
HORIVIRS R B A PR 4R B B T ) R AR AR
4 o, S5 16 LR DU H 8 B B A )
S5RE A — B, R E 2 E AR A
KM ARSI B VPO I AT — S .

1g(CFU) + g*

W HRR KU Storage time

B B LTEA RIVRE T 1 Aw B ORI 3] 1 32 1k
CAHRRIRBEHAE SO
Fig.2 Aw changes of lightly baked scallop during storage at

different temperature
(“A ”show the end of shelf life)

E 2

8.0
—e—10C

7.5F —A—25°C

7.0

6.;%
(j‘() - T 1

5.5F

pH

5.0 1 1 1 1 1 1 J
0 30 60 90 120 150 180 210

ik K% /d Storage time

3 BB DEAFNRE T 0 pH BB ORFE 18] 1 AR fb
CAHRRIRBEHAE SO
Fig.3 pH changes of lightly baked scallop during storage at

different temperature
(“A ”show the end of shelf life)

—— 10 CTVC

—4&— 25 CTVC

—&— 10 CiJ# % Heat-resistant bacteria
—&— 25 Cif# Heat-resistant bacteria
—— 10 ‘CJRH W Anaerobic bacteria

—B— 25 CIRE W Anaerobic bacleria

0 1 1 1 1 1 1 1 1 1 1
0 15 30 45 60 75 90

Tl K&/ Storage time

105 120 135 150 165 180 195

4 BB DEARRE T MHEREL
CAHRRIRBEHAE SO
Fig.4 Changes of bacterium growth about lightly baked scallop during storage at different temperature
(“A ”show the end of shelf life)
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TSR AT B 41 B R Bk 2.43 £0.03) 1g (CFUD /g
T AR HCH 2.02+0.14)1g (CFUD /g3 10 T E 52
ZRHAZE I, 4 B R B T PR B R (5,56 +
0.171g(CFW /g~ (5.41+0.05)1g (CFU) /g; 25 C It
PR BT SR A A I, R B T AR B A
(5.00+0.28) 1g (CFU) /g. 5.13 +£0.11)Ig (CFU) /
g UF 5277 Sk A7 140 B A B i g 12 25 ¢
o 5 2 T R A % B T AR A L A B R R, TR
RHTERIRET D . 77 25 CIesud F2 T 40 5
BRI PR O KRR, AE IR BB IR 0 73 d
I 40 B A K 2 10° CFU /g, 11 108 d 77 & &8 Ui,
M HCH 107 CFU /g: 10 CICHEUAT 80 d B HOY K 4%
18, T 2R HAZ 5 176 d RN B I 852, (HA B 4 2
I 10° CFU /g, 1% 38 W I FEAS R, BATH (1 40 B
T AR, 40 B3 2 72 A AR P AR ) ke
e A TN TR T A L DRI DR SR S AN
N B AT AN 5O, RS AN B R TR

AR B E N 1.30 £0.1D 1g (CFU) /
g:10 TR & T 48 AL it , RE WA Q.11 +
0.08))1g (CFU) /g, 7 10 Cl il FE i — H Ab T 4E
WA, FEAR U S 25 TR 30 d IRE AT
FEFH A, U 9R 30~ 45 d TF 4RI B iE, 2 5 AR 4%
M, R HUA F (3,97 £0.13)1g (CFUD /g. X
A 4 B A 32 BRI AR P AN (R, B0 (0 4 B A RN R
2.4 HEBNFRABEETHSHT

SR F DL i R HLAE 10 1€ 25 C IR e 48
HAZL 0 BRI BT B AR, AR TR AR R R TR A
FIWT 3 R JE i S, LA 5 4 A BB AR, #OY
B RIAMRE, EMEmMENEEIE 1 42K,
HEM, 58 2.3 2 ER, 5 4 b B2APR B2
. EHEEIEAEN BTSRRI E L.

HORE B DLTC ST A RO B ZRHA 2% o (0 B BB A
R2Fm. &P— RN TRFRIE, 77 & 40 WA
P s —, FEAR R 8 22 IR PR, S BB BER 5
K B (Bacillus spp.) ~ B /NER B (Micrococcus
rosews ) TV % BR BRI (Staphylococcus spp.) » BT f7 LA
Sk 71.8 %-12.8% A1 10.3% . RIEZE>~
T T ZAMMAERTER 2 -3], ALV IRER
RIETH TR, (KB B R A5, (B RS A4
B Rk AT, EEH FBRATEAMRE. A4
150 °C I i@ 45 I J5 , — LI i 4 fr) Bk B 4 3 DA
17, TERR IR AT HO AT g R — Se SR R i . 8 2 Bk oA
ATERE, R KERER 10 C, RN, H R ZE

TERBF I DA AR TN, — RORA 1R K
Fir AL o ok b DURR AT T — e A R /D R
HH T A0 T RE S A 2, dn R e b SR A 4 T
80~85C) N5 P18 5 H R Mg 55 . AH XS
M5 Korkeala %5 B/ 77 [ B8 % i 2 (1) 95 fifF £ f A7 2%
BEak B (Streptococcus faecalis) H & TR B BR A
(Staphylococcus aureus) ot 1% A TR A
AT LA SR R JEORHEE £ mh ) ] 28 R, fH 2 7 R AN
JEEER A TR 7 b V5 G T 2 TR B A0 6 o 155
KRB, § BT %7 A TE 20 C I AR S
mhs]o

Ve R A AR R AR T — Al BB ER
BEIGA ™ P A O 12.8 %, 76 25 C I
TR R H At 40 A T R R, B R U 2 R L 1
ETFE 83.4% s T ZFFE T B ROKR A 71.8% T F# %
10.1% ; F A BRE M E KR 10.3% NFEF] 3.2% 17
R —E Ll 10 °C i 2 FR AT B b4 7 By 423
KRR AR B A AN, TR B (Corynebacterium
spp.) AEHER, B 28.2% . mIMLAT LR H, A
[F i P 2 5 | A A () ) 8T AH AR 4K, A 6 T £R ek
FAPAE, FEG B RHA B AT REAR, X5
Dalgaard "3 45 04— 5. R4 REAR
R AT A TR EAE pH E = (1 0 T 8RR AR K
T PEGT S IE AR TE B AR R P

A A A FET R ACE 2 5 D B S W 2 22
JS B, 52 Ho A FERIAME R 32 3% 0 (AR 2 L pH Aw)
WA R & AP A 1 T R AR A 7, R
G S IR ) W 2 5 T WO R, AR A B
iR /N N NN R IV & e S N =St S S
T8, 77 AR R BN AT RS IR 4 AL
i S, SR 5 £ A A7 R BB I 7 A T DR LR RO S
AR 7= 40 B T A ), R B R E T TR
SSO» 161, SSO HItH IR AF # /N — B 43, {42
a6 LG o8 SSe o R iR 7 e S/ RV N N N R = RN B
SSO, i H. 7T B8 A2 4 — B 16-171 WAk %kl 7= fr
R SR B AT T T 2 090, (H % 28 Al s 7K 4 L
ZE AR Tl o S R I o R IR A 2 .
Hollingworth % 181 %) [ [ K B £ 2L 25 f0, 2 465 40) 18
WHAT T A= 04T, £ 22 €10 C 4 TR
FErb, 77 b B AHAR N B — AR, K2 B 5 Z KA
BT, X2 B T R0 o RR D RO 2 R TR Ve B A K
BRI T AR (0 A s 7 D U A AR B
I BR B AR (Micrococcus spp.) A 3,22 C19
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RICHR A m i LB MR8 (Planococcus spp.) ~ BEEK B X 5 LA A 25 6T #4000 T 5 AR R — B .
Bl (Streptococcus spp.) M, M 10 T4 T36 K" R MURR B 28 SRR P i P Ry B S H LS A R
PR RN 3 0 VO B BORAT AR A R A £ BUBNORES B, BB ZIEE Ay R 2
A AT T % B DU g R v B 4 B AE AR A FIBIE T R ANTR] 4% 08 T B e g el . X)Ll 2
Sr R E N TP B B O S AT BORINER B b DR S R R A EE — B T2 BRI

R1 4 HEARARESE SBEIRERHTECER
Tab.1 Identification results for morphological. biochemical and nutritional characteristics of each group bacteria
HRAE 20 5 Group
Characteristics 1 2 3 4

IR, T . o
o BRIk BRIk FPIR, T 5 T

Y f £ Morphology

B2 EREM Gram G*
JRZ Urea -
LI Z4EF Sorbitol +
HHF Aesculin ND - - -
R Z %% Rhamose - -
MRS Trehalose
HHEHE Glucose
B-HEHWEFEH MethGluco
KA Arginine
Z.ZE% Glycerol
FERE Surrose
H F& ¥ Mannitol
ZF ZF % Maltose
4AMU-B-D it >~ 5,85 Galactopyranoside
4MU-B-D-Mt R Z 8 Glucopyranoside
H- W Alanine TAMC
AMU PER FiBE H Ribofuranoside
4MU-B-D it F H 25 %% Mannopyranoside
H- 5 Z[#® Ormithine 7AMC
H- AR Arginine 7TAMC
4MU-B-D # Z 8 Glucuronide - - - -
4MU-B-D Mt % %8 Glucopranoside
H-¥BEE A2 Cysteine TAMC - -
H- 7 & Threonine 7AMC - -
H-EZ R Methionin 7AMC + -
FHER Proline TAMC - -
H 2 Z# Serine TAMC - -
JREE Citrulline 7AMC +
L IE ST H A = TAMC + -
H-BEZ R Trosine TAMC +
H-A & Valine 7AMC - - - -
%52 458 Identification result FHAE WA BKE W/ ERE R IN At
¥ : ND— K42
Note: ND— Not detected.

G* G* G*
+ - +

L+ &+ g+
|
|
|

|
+

|

|

+ o+ o+
I
+ +
+ 1

+
|
|
|

+ o+ o+ A+ o+ o+ o+ o+
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108 OE KR % B 145
R2 RERBNCEDIEDMABREFERT
Tab.2 Change of bacteria colonies on lightly baked scallop during storage
5 AT HA TRBHZ S
- R AC - . DRV
TEEEE S Beginning of shelf life End of shelf life
Main bacteria colonies worage Hb Lot /9% e HoAs /9%
temperature
Isolation Proportion Isolation Proportion

%T@ﬂlﬁ 10 28 71.8 80 68.4
Bacillus spp. 25 19 10.5
W /NERE 10 12.8 0 0
Micrococcus roseus 25 : 151 83.4
HH R 10 10.3 0 0
Staphylococcu spp. 25 : 6 3.3
BARAT 10 0 33 28.2
Corynebacterium spp. 25 0 0
AR E F R Unidentified isola- 10 5.1 4 2.8
tion 25 ) 5 3.4

3 it

TE T HCRE B DUEIR (10 °C 25 O kit fE iy
TR 20 B AE AR G, 13 PR L I Aw 3B TR
UF, T pH B =1 » A CAZEIE Jok it R A0 B R0 7 A7
FOMBE ZEAR 2. 7 SR 0 ) I B R B 40 (2.43
£0.03) 1g (CFUD /g, M # B 4k (2.02 £0.14) 1g
(CFU) /g, REHEECH 2.11 £0.08) 1g (CFU) /g, 41
AR LR o —, T BLETE SE FAT BOR N BR A
i R BT o 2 O I P O AR HA 4 i, A B S B (R
FEN B EO 43 ik ) 10° CFU /g #1 10° CFU /g: K
FAEBAAAEFE . Wt 72 o 40 B A R A AR Ak, 2
FRURT B R BB /)N R B 2 7 = ) TR

EHE LR TGN, T B,
B H N R BA IR AN F SSOP 3k A se A
JE& = e P A 3 GRS T (80~ 85 T ANy AT kb #E
JE A HITE 8 A A E GMP SR 1 iR &L Ak A
FEE NAZE B BRSO, R A R SR AN
BB AELE, AR IR TS BH0 I, DU R
M ERI SRR 4 g .

S 3k
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Research on quality characteristics and bacterial flora change of lightly baked
scallop during storage

ZHOU Cai-hua' s XU Zhong? GUO Quan-you?; YANG Xian-shi®
(1.Food Science College of Shanghai Fisheries University, Shanghai 200090, China; 2.East China Sea Fisheries Research Institutes
Chinese Academy of Fishery Sciencess Shanghai 200090, China’

Abstract: The types and the growth of microorganisms and quality changes for lightly baked scallop stored
under 10 C and 25 C were mainly analyzed. The results indicated that the value of pH and Aw were 6.72
+0.01:0.91£0.07. The control of Aw was advisable but the value of pH was high. The total viable counts
(TVCO) s the heat-resistant bacteria counts and the anaerobic bacteria counts of initial products reached
2.43+0.03)1g (CFU) /g, 2.02+0.14)1g (CFU) /g and (1.30 £0.11) lg (CFU) /g, respectively. The
bacterial flora were much simplex; mainly including Bacillus spp. (71.8%) » Micrococcus roseus (12.8%)
and Staphylococcus spp. (10.3%) . The results showed that TVC were (5.56 £ 0.17) lg (CFU) /g, the
heat-resistant bacteria amount was (5.41%0.05)1g (CFU) /g and the anaerobic bacteria amount was 2.11
+0.081g (CFU /g at the end of shelf life of 176 d under 10 C . And under 25 C TVC was 5.00%0.281g
(CFU) /g, the heat-resistant bacteria amount was (5.13+0.11D 1g (CFU) /g and the anaerobic bacteria amouts was
(3.97+0.131gCFW /g at the end of shelf life of 73 d. The composition of bacteria flora changed during
storage. The growth of Micrococcus roseus was faster than other bacteria: from 12.8% to 83.4% » but the
percent of Bacillus spp. descended under 25 C . However: the percentage of Bacillus spp.was steady and
the percentage of Corynebacterium spp.had grown from 0% to 28.2% during storage under 10 °C . [Jour-
nal of Fishery Sciences of China,2007,14 (7):103 —109 ]

Key words: lightly baked scallop; normal temperature storage; quality change; Bacillus spp.: Micrococcus

roseus s Corynebacterium spp.
Corresponding author: YANG Xian-shi. E-mail: xianshiyang@126. com
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