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H) COL SRR AR fE A 1 R B AAA, Eox a2k
T T G P9 440 A1 R I A EL A 1 o 4, A % 0 o) sl
W JEE WA E I AR o BFFER T ,25% ~ 100% ¥k
JE ) CO, 24l 3 7K 7= i B B 7 5 e —
FE VLRI, SR AL Y CO, 25 b e L1 B %
s,

H AR 58 (IR VR ) A Al e B8 i) ot 119
#5345/ ,DEL NOBILE 2" B3 T 4 CX
B gk B RE I PR SO f0 B A i S SR AR T, 45
RBW Rk BE CO, 02 ) T 4K £ BE T iz 1) 1
e, B N ACA BF 5 R B O] B S VKR
(=1 C) 45 A REARIFHUAE K fr LR R 40 T
Al G T JEE T 5 ¥ 7 A R B s R T
HIBFFE IR o AN, K7 i B e = 2 F K
AR Y, T 56 T MAP o 58 ] 5 75 ¥4 6 151 18]
EY AL AT R o A SC LA BE i i )
IR G PR (3 £0.5) TR, g
Hilah FE I S AR S AR AT
TR P AR A R RN B AL 5 T AR AL R, IR R A
P8 R A1 58 T i T 2R A Y R e T2 B A e
FER

1 BRI

1.1 ##

VR 0L BE WL 0l 4R A FR S mI AR AL
1.2 FERENF

H360 6.2 Bl (75 M 2% 3 O 6 5 4 A7 R
/3H]) 3 FOSS KIELTEC2300 4 [ 3l AN ( Fi
YW R HE /A F] ) ; CHROMA METER CR400 4,
21 ( H 4 KONICA MINOLTA /A #]);CM — 14
Bl (PUHEA; MAINCA A H]) ; TA — XT2i A5
F4Y (2 [H Stable Micro Systems /A ] ) ;0 C 7K4H
(FREERIT RS AR ) o
1.3 KA =E

BHHELL 100 b £ LA il BC 7 -
Y URFARE 67 g, €k 15 g,k 15 g, 483 go

BHRAET LR 0 C TG R
—HrPE 3 min— AL K JER E kST 17
min— Al —7K 5 (45 C) BEFEAL 20 min—ifi 7K &
3 min—yK/KBH S 2E—3 T,

AR EFERE BRI RGO
IR PR T BEAIL 2 2H A2 - 25 AL (Alr) 3 A5
A% (vacuum packaging, VP) ; 25 1 (M1,

50% CO, +50% N, ) ; S % 2(M2,75% CO, +
25%N,) s AR AR S AL bl 3
mL: 1 g, AE A FIAL R B R CR X R Z R &
TR + I AE R P, PET/ CPP) BB 20N i
AR EE,0 ~1 mL/(m® - 24 h - 101 325 Pa),
20 C,65% AH X i 5 35 4% 81. 3 mL/(m” -
24 h - 101 325 Pa) ,23 °C,0 AHXHGEE B KES
#%.4.7 g/(m® - 24 h),38 T ,90% AR, ¥
FAEMAARER T (3 £0.5) TR, &7 K
B8 AL IBCAE T A JR L R A R A i M R A
(TVB-N) %4645 , LAVERE 25 A b 1) it BT 224k

WA 5T YT 5% GB/T 4789.2 —
2008 BLAE B 7 EE AT AR

SR 3 AT B AU V2 R (8] A 4 ) 7 A AR O
AR A it v D %) 8 D A 4 i R T R
PO REPERS IR B i 97 1 e b T B ER T T
J& FLRR W E K W RO R 5 iR
Yo ASFA Y RN DL 55 TR BN T - BBk 1A
PG EVEAR-E = DRE LAY UNE DA &Y N |
SR ) s FLIR A R (MRS 853738 s WOk A R
(H &P AL BN B IR 45 ) 5 B 58 R OGB4
PERS IR AL ) R Fl DALGAARD % i )5 ik

pH #9M%  $% GB/T 4789. 2 — 2003 &
BT BTN E

#EE M H A ¥ & (total volatile basic
nitrogen, TVB-N) ] 52 TVB-N ffi f] 4 H 3
FERAL, 275 SCHR 13 ]9 5 12 91 DA ek il 7 .
FHTC AR 40PR & 10. 0 g 45 5% 4 i 3 750 mL
HyZEmAE A 50 mL ZE 18 /K 3 ZE 1845
TS RIG AT g MgO 13 Jif i 16 77 , 1% %
FZEMAS B BB AR 1% B2 H O
30 mL, Z€ {5 W} [a] 5 min, 0. 1 mol/mL & #5 1
THEW . BFHEAE S s 5, TVB-N {E, 540
A mg N/100 g,

8 i 6 22 T 0 =, U se B LT
(lightness) , £ %% {H a” (redness/greenness ) Fll &
WfH b" (yellowness/blueness) , [ & T8 /=N
UYL R =100 - [ (100 =L )  +a*? +b" ]?

Jit #] (texture profile analysis, TPA) M| &
PRI 53 BT A 7 2% R i B LAY B AG ApE o oiAy
AR 32 T30 B i 1) B A e, TPA 3 A 2
JRFAASCREALA 11 4 WL 3 2l , A R A T
SRARBLAE 38 Ak KA 53 A H A i SO A R
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S e A ALY L2 1.5 em® (57 7 1K,
o1 JF b 5 1 3 M (texture profile analysis, TPA ) #5
AT E . W $6 A5 AL 45 5 32 (hardness ) | 5L
('springiness ) FUNH IE 4 ( chewiness) , TPA 5 2]
FESHOIN TR T R 3.0 mm/s 5 I3
0.5 mm/s; il i J5 RSk MIAR U 3. 0 mm/
S5 M 25 : 4 mm; filh & J1{E:5 52 R4 I [A]
B =5 s 5 TR S AU p/5 5 B ds R 4R 3 4.2 200. 00

pps. BRI BOA [F] i dL A2 & 5 R, BCF
P

BEWHE ETER S5 AL 4UR
ARCE T N HEAT BRI UK (7 3R
WURFIE 3 A7 w3 P oy o BEEIER bR 5 25
(£ 1) 3 70LUT N R L E 2 F W HIRE b
AR, BRI RILE L.

®1 BAREBERESER

Tab.1 List of sensory evaluation standards of fish balls

B (5 43) BT (4 5) (3 45 WL (2 43) PET (1 4)
fresh less fresh ordinary decay very decay
Sk At P EDR RETR Y P BEOR Bk, AL Ot YR, £ IR R A7 R SLOR, AR RSN R SOk, B 2%
smell GAURER, TRk Rk W, T A0 AL U 0 LR AW
@ e s ey WRE, THEPE, RAAT fa AL 2 Ab0Z #, W 0 U 3, W
color FLEL AR, A FLE R T I
N de o BE /B BH 45
o RTTEGOUL I RIECKGH A AR, i o R DR 01
BIAFE e SRR ML AR ik e, b OGP GRER AT R R
appearance /J(L?jjlﬁ TR i% R o - BEAL TR R Z, A KRB, T
N " TR 2 Wi e Z2 T
1.4 HIESH BT R ROEFF R B AR b an i 2, e

R EE 2 W, A2 D73 KER
I 30 1 2 8 o D) ] B (B 1 7 Sl B, R
Origin 7.5 #:[&,SPSS 13. 0 #4758 & & J7 &5
Br, BETEKESE N P <0.05,

2 #iR5iHhe

2.1 M RRPREMRETR

W3k B & (Micrococcus ) ¥ % AL NGk
BRI RO T J A TR Y S A L 25 S (P <
0.05) o FEAN[FIEL2E T 0K TR Ja 4H 17 25 2t B 1) (1]
FIAEAL NI 1, 763 T N, 25 <% (Air) Fi
LA A2 (VP ) X UK T Jas 200 T 14 A A B8 4 ol
VEFH V2 Jec 30 ] R0 G g 1<, 21 d 5 HoAE:
(log,, CFU/g) 438363 5.13 1 5.18. M1(50%
CO, +50%N,) 1 M2(75% CO, +25% N, )2 {1,
Tl 2T TR T i A T ) A K AT AR 18 0 o Rk
S 49 d i FUECH: (log,, CFU/g) 43 5135 51
4.35 F12.86,

81 % & AT B ( Photobacterium phosphoreum)
8 AL W58 RO R T A A 8 1 —
Tl TE PRI AR T RE AR . B AT TR it
CO, e ST, BN N 2 Fh R 2 7K
7l (B 46 ) B S T R o AR IR R A [l

ALVEA AR M1 A AT B S R AT TR A 1
KHE B8 th, 78 3 C R 28 d J5 H g
(log,, CFU/g) 435} :5. 72 4. 98 f1 4. 13, 7E 3
CTT,ML 45 E 35 d A1 M2 415K & 49 d i}
W58 & G H T 8 i (logy, CFU/g) 41 il 3k 3
4.68F15.08, &4 50% CO, 1 M1 41,5405 %
B AOCAT B R RIOR 8022, X AT RE 5 W] 52 &0
FFIRTATIN CO, YRRV OC, IR FE /Y CO, Xf H
SR 25 . FEN L FE P, 75% CO, i e (1)
M2 ZH A i vp 1 B S8 RO TR B BG K E E B
(P <0.05) P THAth 3 41,

- e BEARE ar e—HEFAY VP
| SAAE] Ml S M2

(o) NN I ee]
T

logicCFU / g

— DN W s UL
T T T T

077 124 21 28 35 42 49
JHRETHA /d  storage time
E1 MEdiEh&EsAPRERERRENETN
Fig.1 Changes in Micrococcus counts of

fish balls during storage time
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8 +§’-=u@,é§ air —O—S’—T@J% VP B # H )& ( Saccharomyces) # % 4L VN
TR R U A S AU R HOR U 4 10 K A

S 5| WI2E S, I 2, TERKA I, WA R A

S 4l e 3 CHRET, M1 ALRI M2 4150 5 0 AL

g R A 00, 7 Ao

| MEUIIET 10 CFU/g. {AI1% (A% Tt
T RFHREIL) 5 A 02 0 10 K DA 400 1

SRt / d

2 MENERERESEEARETEBETN
Fig.2 Changes in P. phosphoreum counts of

storage time

fish balls during storage time

VR 28 d AR (log,, CFU/g) 23 lik £l
3.30 MI3.71, XA e N &H 50% Fll 75%
CO, 1T £ 40 ] 17 e Je 5 0 e B 1T 119 2
Ko, 1 EL S A AN 2 AL B X A A H o

R2 PEIETESEREBREMEEMARFEHENTWL

Tab.2 Changes in Saccharomyces ,Pseudomonas and lactic acid bacteria

log,, CFU/g

1d 7d 14 d 21d 28 d 35d 42 d 49 d

Air <1 <l 2.36£0.12 2.98£0.02 3.71£0.05 4.48%0.006 — —

1 VP <1 <1 1.78+0.10 2.86£0.05 3.30=0.08 4.02x0.03 — —
Sac M1 <l <1 <1 <1 <l <1 <l <l
M2 <1 <1 <1 <1 <1 <1 <1 <1

Air  2.08+0.04 2.94+0.08 3.55=x0.11

4.88 +£0.03 4.60£0.13

5.23 £0.06 —

EEN N VP 2.08%0.04 2.76+0.09 3.05+0.02 4.34+0.01 4.27+0.04 4.21+0.15 — —
Pse Ml 2.08 £0.04 <l <1 <1 <1 <l <l <1
M2 2.08+0.04 <1 <1 <1 <l <l <1 <1
Air <1 2.65+0.06 3.60+0.07 5.38+0.01 6.70+0.02 6.66+0.11 — —
AR VP <1 2.40 £0.10 3.35%0.03 4.15+0.16 4.94+0.08 5.60+0.05 — —
Lacs M1 <l <l <1 <1 1.90 £0.04 3.91+0.03 5.63+0.14 6.81x0.07
M2 <1 <1 <1 <1 <1 1.88+0.02 2.70+0.1 4.97+0.13
" F Rkt
Notes: “—" .did not test.

183 feL 1 J& ( Pseudomonas sp. ) & & 44
P P e A T AR T AR ), TE R R R R
HA A I 2, 25 A R s A e Ok
T BRI TR TR AR ) ) R B K Y
21 d W H A (log,, CFU/g) 4351k 3 4. 88 F
4.34, TEMASINEELNET R R 1 4=
KUIRAZ B, w7 d 5 BT 10
CFU/g,

LB B /& (lactic acid bacteria) # % 4L %
FER A AN [ A 2B it b LR P s ol e 1Y
LA P R Rk NSRS L o NN
PR A ) B TR G K, Ve 21 d AR
(log,,CFU/g) 435355 5. 38 F14. 15, M1 4 X
PR A it v L TR T R 170 BB R Y AT B (1 ~
21 d) AR S22 B, BeR KT 10 CFU/g;
TEVR IS A (28 ~ 42 d) HACR HGE S 1, 72 i 2

42 d 5 H 4= (log,, CFU/g) 58 5. 63, M2 4
SO RE A E 28 d I BRI R T 10
CFU/g, ¥ % 49 d B A (log,,CFU/g) ik 3|
4.97,

HE ST FESNTEIE S
REYAE(3 £0.5) CRBFM T, ARHF
A T R B[] 6T £ AL o 9 T 7 S B S R T
(P<0.05), #5485 ) 46 40 1 S ECH 2. 55
log,,CFU/ g, R[] £ {4 T fa L o 40 T i 5009 28 4k
WA 3, G55 R R AL 0 L i PR 5UR
M2(75% CO, +25% N,) > Ml (50% CO, +50%
N,) > VP > Air, H s 40 25 4 19 240 76 B8
(log,, CFU/g) i< e, fifi K 21 d J5 35 5. 425 FL
2SI 28 d J5 ik 5. 26 S HALEE N M1 FI M2
RESHAE 49 d J5 433 5. 62 F13.52,

F A PRI 45 R, FE 2 R A FL L %S
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AN R R 58 &G B RS R e e
FE B WA, VR R {1 B T i R B T
JB o AEWRA AR b, W58 AT 1 A LR
JE R F AR, KRR R .
M1 21 1 M2 21 5 44 1 TRk Ao B 14 2
K R AT A T % T B LR B A0 ek
A o 3 PR R B o s ANk o & 250
SR, TR I SR o A T I A
JEARM T I LA SR i A (HA R I T
AR ARG 0 B W, G, W AT
HAIFLFR B . 7£ 50% CO,:50% N, 5758 S 40 %
At rfr ) S CHT R Ry B EG 8 I 2P
F R . HOVDA 2 % 3L 6T
JE It MAP K HH R S i BEZ — . MAP
fi%4h (50% CO, +50% N,)1E3 Ca 6 C Ttk
WS 22 4 LR R 28 FIIRSE 3R 22 1 Ry
RS A B B R AR
-—a— AR air
——S R M1

(e A% VP
| S a2 M2

longFU/g
— N W s Ul O = o

S

7 14 21 28 35 42 49
g /d  storage time

3 MEEEPRHEAERESHTN
Fig.3 Changes in total viable counts of

fish balls during storage time

P 20 TR A AR SR 3 TV, R
E RO RN Ok R S LIS R BRI  { F
75% CO, 11 I £ 3% X £ AL Y PR S ORI T &
50% CO, MM A 1E25 % (Air) MIEZS
B (VP) 5 (181 3) , 4 TR KR Bl I 5 BT ) 11
FERAFFLLIG N . PR E SR 0 ] il 7RV
FKUFF &ML A e 4 CTF S5 st
FREOR R 15 d J5 40 B B8R 8 9. 1 log,, CFU/
gty T B 23 02 Y SR R AL ARG 15 d J i
Bikik 6.72 log,, CFU/g"™! , 7 A2 4 T
(M1 F1 M2) |, 4 TR 9 A= 4 B e b sz 2090 1, a0
HH ) 2 R R BSOS A T 28 e — B 8 %) S i 3 i
Gegam ., XRRATESAERFEM T CO, TR

TR A K A, AR T 3 1 X B
PRI 2B K R DALGAARD ™ H7 3 75 0
TF 60% ¥ & 1) CO, fits W% i W A B EC B e K
BRI 65% T TCLE IS AT RE AR %
HE MAP fi e I Yt 7 R V% T £ 404 K 3 3 S K
5 ER S L FE AL PR S P, B T5%
CO, () M2 £ B i ) 20 B 3 B0 AR T 75 50%
CO, ¥ M1 ZHRE G . T RESL &5 9 CO, e JE )< 3
A5 T R U R K
2.2 Wi pH BT

I AR b L pH S AL I 4, ALY
G pH 2924 6. 84, BL2S 4155 il 24 /5 40 25 41 7 4
21 d AW T H,28 ~35 d BEREAR, %<
AR T B2 2620, M1 M2 20 £ L8 i
7 dJ5 pH W18 F M, R T a5 SO B2 e 41 1t
JEZE 21 d, X PR RE i pH — 4 35 B K T
B T COL VA % TF5 /K 5 i #a U b G pH
WK™, T BRI A6 1F T CO, 1E 7K H 75 i fat
B [RI A 3 T fE R o COL 3 T fh L i i 4
AR BB b T R PR A T
eV R, A 4L ILTER S 21 ~28 d f pH
BT 336 AR T N IO A W 1 A K B S
fi s e T R R & W, 3 R pH Tt
7 Tt A R R A A AR R G
28 d J5 4411 pH B — & T, X AT RE 2 i T
FERRIMUA: W R T 7 A R B TR, TR R I 25 S
P2 AR LERE 0 A0 B AR 4 B 3 7. 61 AN
6.10 log,, CFU/ g, IH; i Jo& B % 5 A3 W 86 110 1 Ik
ML A TT B2 SR L 2 2 SR B2 s 4
RERRARE , A F T ALY BTG

TUr et air —e— 2% VP

7.0 | ~SEAEE M1 »SAEHK2 M2

6.9 -
- 6.8 -
[=%

6.7 -

6.6 -

6.5

6.4

0 7 14 21 28 35 42 49
WA HA /d  storage time
4 PEEREPEASR pHEN
Fig.4 Changes in pH of samples

during storage time
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2.3 fig#it @ TVB-N EH TR

TVB-N {E /2 A 7K 7™ il fif B2 16 % 847,
J K 7= it B F 5 R] PN R T el A 0 1 4
SRR T 72 RO R R RN A L A o 17
LA AP R AR TVB-N RIS, AL i
BT AT . MRS 1, 4% AR L % TVB-N {57575
FECI B A5 40 R 4 A M2 < M1 < VP < Air, Horfr,
AR I E 28 d J5 TVB-N {fik 5] 5. 12
mgN/100 g, FOR 25 1 M2 4% 58 K 49 d 5
HAH K 2.80 mgN/100 g, {0 = TR GG, BOR
Bl WE 45 R 5 B A e My T
a7 St AR LS FAS S A R ) TVB-N
{EAS LR FAAH AR

OO it air e VP
i SR ML SRR M2
5.0
» 45}
& 400
35}
301
25
20}
s
0 7 14 21 28 35 42 49
WS /d  storage time

BS5 fEEIREREE TVB-N EREL
Fig.5 Changes in TVB-N of samples

during storage time

IR it rf TVB-N 138 I i sl A
JIa] g — 75 iR TR AN v G A P 0 A 2
PR A AR AR T4 B A A R
I LEB/IN; 73— T7 ThI e PR R R AL R T A
WA, W T TVB-N A ™ I B
A COLIE T AL 5 T IR BRI Jo vl fig
5K TVB-N {8 W4 4 P 04 2R e Rl 1
W e A R [a] B sk SE A 1 A & s mT BE VR 20 9
TR R BT, (AR N 2 g TVB-N {5 &
Wik o BILAERE VU B] 1) TVB-N {EERE/IN , X
AIRER Gk TVB-N {EL7S A6 i1 P IR R B 2 7
JSE 78 A R i e v A2 BB OR AR 3, fil #0 ALAE D
H ) TVB-N {82 He b i Sl A= W A %
KTV AL e £8 BE il TVB-N 1728 {5 2t
— 25
2.4 fEEEEEANBETL

LI A BE AR B e R IL 9 35, 2 PRAN AL

PR R R T AR bR B AR LI 6, 1A%
PET SIRALRE b 2s AL A L 2 4 2 T RE AR 15
BALRLFH A (P <0.05) o fER BRI, 25X
A A A4 L AL 5 14 d )5, P
AR HERT RO BEEEIFALE R
AAEA R TR EALK AR . XAl e il
JEE PR A T o KL PR W R PR E 1Y T

B S AR ) O, T

S)E
whiteness

60 | = BEARE air e BHAYE VP
68 I "SRRI Ml ~+SFEHE2 M2

0 7 14 21 28 35 42 49
5K /d  storage time

6 REIZEPEHGEHIAETW

Fig.6 Changes in whiteness of samples

during storage time

2.5 AEHEEARETL

VA FER IO 0] 5 LA ot P el 2 A R EL UGk 7
ARA UL 3o R ) 2 4, 45 ZHL R S A A R
W HE R e K S R R, A ROREL A A B 4 L
S EEUT B A5 2EURE S () S 38 1 R F
FaF, vo I )Xo B (R AT B 2 (P <
0.05) ,4 FfAS[a] Ab PR (A JC 2 25 5% (P >0.05)
BERE, EEFIAE 4 CTF 12 d Blid
LA P ARSI C B AR . e, 454
o AL B B S a0, 7E 35 d IS T R %, 3 H A
A5 A R AL T AR s 4 AR I 2 0 2 4 AL
AN BB E 40 3 ik 107 A 10° CFU/g, X 1]
RESE R M L8 BT R ALTE (3 £0.5) T
FCR HE T PR 4t PR S A2 8 0 AL Py RS R L R
BETFET , 1A 9 0 A R R B 1) 45 A8 ol f AL i
JE FINELIGEFEE ARG ] I, A ALY 72 o 22 2 v 3 %
LR P AL YD B, 2B T R TR A
el i B0 A5 P S R RTTEL R AT 1
2.6 BERREN

B AT TN B PR, SRk
YAEV IR 21 d 5 R & ¥, A U B Rk, B
BRI AR 21 d (4 EEL 4. 09 log,, CFU/
) BTG A AU A Ik, (03 748 I 5 58 28 d B L
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AR, R A Z . < ML 44
2B 42 d(3.76 log,, CFU/g) JE /347 IRIR Y AL
JEEWR , Jo SRR (H I JOOGEE, w8 6, A TR0
K3 ZE A9 d B E EAR R Z U M2 41
M 49 d(3.52 log,, CFU/g) AT A B 1 E

FRE (A IR AT RO R IS X5 A e
FOURY R RO R R 8 R K
75 M1 I M2 25 41 0K 1 S8R B 201 43 )
14 ~21 21 ~28 42 ~49 149 d L I,

x3 AEHESAHROEE SREMEREATL

Tab.3 Changes in hardness,springiness and chewiness of samples during refrigerated period

0d 7d 14 d

28 d 35d 42 d 49 d

Air  144.67 £21.09 160.53 £22.49 140.09 £39.98 177.63 £12.97 232.67 £28.33 225.89 +25.46 215.75+2.62
184.04 £23.55 192.00 £15.06 199.56 +8.25

ffpr(g) VP 144.67£21.09 161.67£15.25 155.50 +£9.21

209.72 +14.77
189.53 £28.14 194.60 +12.02

hardness M1 144.67 £21.09 148.69 +20.68 145.87 +7.06 212.11 +32.03 232.20 +6.88 208.13 +11.92 199.93 +17.46 204.87 +13.69
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Influence of vacuum packaging, air packaging and modified atmosphere
packaging on the quality of refrigerated surimi-based product

LI Jian-rong'* , LIU Yong-ji', ZHU Jun-li ', ZHANG Xu-guang' , FU Qiao',
ZHAO Yu ', ZHOU Xiao-min®, LI Yu-jin®
(1. College of Food Science and Biotechnology ,Zhejiang Gongshang University ,Hangzhou 310035, China ;
2. Zhejiang Xingye Group ,Zhoushan 316101, China;
3. Taixiang Group ,Shandong Institute of Marine Food Nuirition ,Rongcheng 264309, China)

Abstract: Influences of vacuum packaging ( VP) , air packaging and modified atmosphere packaging (M1 ,
50% CO, +50% N, ;M2 ,75% CO, +25% N, ) on the quality of surimi-based product fish balls were studied
in refrigeration (3 + 0. 5) C storage. Microbiological ( total viable counts, Micrococcus, Photobacterium
phosphoreum lactic acid bacteria, Pseudomonas and Saccharomyces ) analysis, chemical and physical indices
(pH, TVB-N, whiteness , hardness, springiness and chewiness ) test and sensory evaluation were performed.
The microbiological analysis results showed that the dominant microbial floras of the fish balls were
Micrococcus, Photobacterium phosphoreum and lactic acid bacteria, and the secondary floras were
Pseudomonas ,Saccharomyces under air packaging or vacuum packaging. Photobacterium phosphoreum and ,
lactic acid bacteria took the first account of floras followed by Micrococcus in fish-balls with MAP1 and
MAP2. Compared with the fish-balls packaged by vacuum or air, the samples packaged by modified
atmosphere had more positive value in microbiology counts,7VB-N value ,pH, whiteness and sensory value.
The effect of different packagings on the quality of the fish balls at (3 £0.5) C followed the order;75%
CO, +25% N, >50% CO, +50% N, > VP > Air, and the shelf-life was 49 days,42 days,21 days and 14
days, respectively.

Key words: surimi-based product; fish balls; vacuum packaging; modified atmosphere packaging;
microbes; shelf-life
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