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Abstract: Changes in quality of cobia fillet in freezi ge with modified atmosphere packaging (MAP), air packaging (AP) and

vacuum packaging (VP) were studied. During the experi , some quality indexes such as K value, total bacterial number, TVB-N
value, pH value, water holding capacity;drip loss, sensory quality, texture indexes and color were measured. The results showed that, under the
MAP condition, it cost 18 d for K value arrive 60% of early corruption by 10° CFU/g of the total number of bacteria , comparing to AP or VP 6d
and 2 d were extended respectively. It is 23 d for TVB - N content arrive 0.30 mg/g storing under MAP condition, comparing to AP or VP, 9d
and 6 d were extended respectively<Drip loss and-pH-value of the cobia fillet with MAP increased slowly than with AP or VVP. Change rate of
water holding capacity, sensory

AP cobia fillet coul

ity, texture and color with MAP was slower than control samples. After the comprehensive comparison of

the conclusion; a 8~10 days and 2~6 days longer storage time than AP or VP, which showed that MAP cobia fillet
-p(‘storage has the obvious delay the deterioration. It is more suitable for application in high quality cobia fillet storage.

Cobia fillet; freezing-point; modified atmosphere packaging; quality
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Fig.6 Variation of drip loss in cobia fillet during different kinds

of storage conditions

A E IO R T AR IR LA R P2

AT — DN E SRR, VRIS R AR

BE IR AR AL -

Table 2

EH
PEEVIRDS, FF B RE R R 2™ E 2 2
IRV AN EL . A b VKR SR )R R R (AR Ak
Kl 6 B, BEAE B AR, & E iRk
RESJIZHTBEAS, A RETIRH, AR
IRy N iiwad=t O N G| AN E1Y = Smwd I Pan
TR RIS BENZER (p<<0.05), FHHI
B A -2 07 KT R0 2R 28 i 5 DU T () A
HEEMEREI (p<0.05), xR vk
TR AIE A L B WA T 500 2H, BB A
B RUIRE o R B 1 TR K RE T O R, Iy

EAITHBGT

2.9

fik o FTA B A8 LRI B S
. B 7 RIS SO0 ZH RO LR S R B B VP
S3EIBEE R (] e K 2 LR M R BRI (p
0.05), PRI R E VR e, R R
For NIRRT Ak m f, 1Xn)
TREEEEA R, ROKMETRE,
MR S ST, 2 E A R
B . GEREVEERTT LA, TRe%. '
TR TR e 9dy 15dM19d A&
FIR BTSRRI SZ I PRAE,  ULEH AR A R ()
W, ARG A 5 TR TR FTREREZ

JA 5 B & A

2 NEE AR T EEE R AR EX
iation of texture.indexes in cobia fillet during different kinds of storage conditions

7 AEICEA R T EERRE MR

=)
b2
[=]
b2
-
2
==

b g i) 7 d

L RIS i (K SRR

20 3

= 38R B 1) /R N - pe———

’ A B Ama ARG
\ ' 0 316.00+22.53*  316.00+22.53°  316.00+22.53%
< » 3 279.33+33.49°  300.60+54.73°  300.0051.50°
| 4 : 7 288.50+28.31°  188.20+33.17°  265.25+82.00°
EQE{/ g bc C c

1 286.17+17.44 284.40+29.59 284.60+50.34
16 171.67+49.80%  289.20+33.74°  272.40+17.64°
20 140.83+20.96°  184.80+49.20°  251.33+48.30

0 1.88+0.09% 1.88+0.09% 1.88+0.09%

3 1.75+0.08° 1.83+0.11% 1.79+0.10°

. 7 1.83+0.10% 1.80+0.14° 1.700.22°

M /mm | X

1 1.76+0.12° 1.73+0.10 1.77+0.10

16 1.79+0.14 1.82+0.06%® 1.84+0.07%

20 1.76+0.13° 1.7740.11% 1.82+0.12%
HETR

121



MK EmBHL

Modern Food Science and Technology

LR
0 0.59+0.03 0.59+0.03 0.59+0.03
3 0.60+0.03 0.58+0.03 0.57+0.04
- 7 0.60+0.04 0.60+0.03 0.56+0.07
1 0.59+0.04 0.54+0.04 0.57+0.04
16 0.59+0.06 0.58+0.04 0.58+0.04
20 0.59+0.03 0.58+0.04 0.55+0.06
0 310.58+32.03°  310.58+32.03  310.58+32.03"
3 286.57+49.64°  307.46+62.92°  260.89+49.35°
A H(gimm) 7 298.49+17.70°  216.60+22.39"  242.36+19.05'
11 290.69+43.90"  258.85+67.45°  269.10+71.93%
16 210.61+3552°  294.48+78.38°  295.36+10.78"
20 151.03+32.90°  202.36+45.57° _. 273.60+22.76
0 97.17+14.49% 97.17+14.49% 17+14.49
3 95.52+16.55 83.25+26:91° " 86.91+3147"
Y. 7 76.93144.492 80.70+7.345° 1 “80:68+19.50°
11 78.33+49.03 78.56+26.46° . :81.10+24.03%
16 70.09+41.61° . 77.37432.39" 94.35+32.38"
20 50.34+10.97° 60.33+20.85° 91.20+45.28®
0 -2.75+0.83 -2.75+0.83° -2.75+0.83°
3 -4.32& -4.67i$ -4.00+1.41°
1555 7 -5.67+1.25° -4.33+1.49° -5.17+1.60°
1 -5:50+0.96° -5.67+0.75° -5.0041.15°
16 .83+3.02% -7.00+1.09° -6.50+1.38"
20 69° -5.00+1.63° -6.67+1.49°

2014, Vol.30, No.8

2#(P>005), F3| EFARNEFHEATEFEE(P<0.05),

ﬁ;ﬁ?m*ﬁﬁmﬂiﬁﬁm+z$ﬁﬁﬁg€§féa
TAF * /

JRA I TE A 7= T AN B A 1 7 T A AR 2
IR, FT AR A 5T A3 L SRR FE (AR AL, o2
PRI it o ) LA

L8] RSO R R 14

LEVKIRI R ] R E PR R % (p<<0.05), FEIJH
PR, TR [ A, R S E AT
TWAIFIVERL Ao, (675 (AR AR, A RERRIK,
P REZH Hp 1) 25 S B2 2 PRIRE T R P R B S
AR R, X T SR R R TR
JEWCHR FEARIX — IR . KRG I HVEARIUATES N T
PEF R ROPRSRERERS, o (M A S IR R4
EAHEE SIS, BEAE N (Al R, 22H
RIS S BV RISE & T30 T, IS st
PRI PR TS 6, Xt TR 2 1) S Bl 1 8 PRt B ) T B
FE ISR AN B A — e R N R, (|
RAAREE (p>005), 4w 5P mmdit

122

AR Fah BAKIRE, ATRES RS 5. THIH
FIHEHE RS — D A LS N 28, —F
FIAR A B PR R VIR, SRR A
EERR, WP TR K o AR A
AL RERE . AR IRNRESR F AL SR LR 5 1
RIS RN AR, AW TR VKRR 2 BE ek
IS 1) (A KPR R AR Y BT B %S, bR a
ety (YO nE I AT LI R A P 218 X A
RSt N LT AR R 45 45 T (R, ARG
FErp R TR (p<<0.05) #a#h. EIIRE, 1EK
IRICGEGL AR, TUALRE R ) LR SRR BRI BE 6 T
T UREC B BRI S, B4 0 R (1 ot A E
AN T B, AU SN TPA $BARIEANRE 56 42 I BL HY
TR, A SR TEE DL AR B R AR 3L )
SR P I YT TR i it SR A2 4K o

210 EEFEWRA
Tt ARG IO R, AR T



MK EmBHL

Modern Food Science and Technology

2014, Vol.30, No.8

TRKIARAY,  IXFhA A AR B AR A BRI A SR
*3 TREEA XN TEE& R AFNTK
Table 3 Variation of color in cobia fillet during different kinds

of storage conditions

Wk, TR R A B R R R 2 2 S B
PRI R 1, A3 LAY, b SR ekt
) LT R e JUHAEdD a™E AR EREE I
JERANT [ AR SE A AN I RE A/ (RO B 5S 3

gy TR 5 RIS BRAI D, 3 15 I 28 £y [ 26 I T P A2 PR €
/d FAREE AREE ARPERK FEAWESR (S, TR AR ) (R PR
0  53.33+135¢ 5537+1.647 5543+189° AICTRHIREE, R UR ELRE mT LAAT R4 A € 1) 3
3 59.26:1.72" 58.96:1.30% 57.624172° o VKIRIC T RE S b E ST LR A B
7 5821+4.10® 59.13+2.69° 60.12+0.49° FreEtt, VA ZE R 1 P B A ey 22 B A AR
%L*E‘ 11 58.97+4.44° 6123+166° 58.75:531% WIS, Tt B rP ) A S A s ok T b,
16 53.95+0.75¢ 58.17+3.27° 59.38+1.10° M b e e 7 23/ A, e 2 o £ f T M e e T
20  57.60+1.86° 60.17+1.44%® 57.55+3.28" AL PG, T B2 T DG AR i R
24 56.26+135° 50.82+43.06" 56.93+3.29"
0  582:032° 489+156° 3.95+054"
3 204+0.13" 341:095° 4.89+165° (11 P 2 25 T R A T 2, 3T b (1 fri 3%
7 1.81+0.94"  32240.11°  2.50%0.24° b p oy Epd ﬁq:mim; BB HAE T R B
FARLE g osenart 2061025 3514108 WA C (A T TR R PRI ), et PP
16 446x1.13" 357+145°  3.060.66" B oAb, S SRR SRR S T C A
20 3.00£0.67° 3.40£053" 3.79+1.39 T, 8 7 A T P € S I S ST T) [1 ZE K k
24 417+167° 2.28+044° 3.50£151° @@ﬁ s SRS C B RS SR A] [ K
0  825:025° 852078  8.19+0.32° TR RO, SR ELEERE L ) C A B THIR LA
3 871#026° 1001+0.97" 9.83+1.00° SRR, TLZELRE St 2 0y R CUAE KR Y e ]
7 993+144° 10.23+0.83 10.50+0.49° BHAW A, APEEass, X E B T A K
FELE 0 paseooe oo0s0se' |TIH0SS  prAliR. UeRNRLLA % TR REE R I G LI
16 14.30:011° 1023:0.41° - FERCR, AR LR S (R FE SR B/, 3R
20 14.58:039" 9.81x0.77% o:ﬁJ RV T SR E R, W R3S
24 16.16:1.46" 8.97+106™ 03 [ A AESEYN, A R
0  153:0.08", 174#0.09° 1.71x0.32¢ .
3 42938025 301+0.94" 2.38+0.04" 3 &k
‘ 7 6.67+334° 3.01:002°  472+0.71° VKRS L 2 £ (IR R b K BT T30
@f 1 5.80+4. 5.35:0.80°  3.88+1.307 JE AR 600N i st K ) B¢ KRR A 10° CFUIg /2 18 d,
0,27940 4+2.71"  4.63+0.79° EeR R ERMAET GRS HEK T 6d F12d, IEFi
2‘ 491+143° 2994066  2.66+0.80° IKEEFTERIF TVB-N & & KR{E (0.30 mg/g)
340+1.21%  3.30£1.84°  2.8540.46° f223d, b BN ETEE M AEK T 9d F 7 d,
70, 989031 9824074  8.91+0.44° i KRGS, TR R R pH TR, KRG
3 0.124026°  1046+0.64 1320£0.39° Pt 7 T EE RO BRGNS IR, K
7. 1075¢1.36™ 1050+0.63 11.29+0.98° BRL RS E RS, UEIEME . DHIERe . Rhsh
*’“C"E‘ 11 1160:0.78° 1008035 12.84:0.46" JIFNGEPERRAR ) Bl IR (8] AR e KT T %, (RS
16 1554+0.18" 10.69+0.60 14.84+0.72° VLR fr B (1) R SR R IR, e R 32
20 14.86+052° 10.41+058 15.40+1.92° Febr s L, 4408 a*. SO br, (O)F
24 17.09+1.48 10.68+0.05 15.44+0.35% H FIIAIEE C 3 20 EFHES, H RS

M 3 FTLUE Y, JLARE A R AR LAREE 6
IS [ TR ANIAE I, LR R A E R B, I
B ORI R AN TR, i
ST A1 PR WX S BR3P, FTod L 4535

AR IR /N SRETEBERN], KRR
A e B E f AR e T 8~10 d A
2~6 d MY, BRIV TR e B ] R SE
G R RO, &AL T e i

123



MK EmBHL

Modern Food Science and Technology

2014, Vol.30, No.8

JHOREEI T

[1] Tk, S, b Wt S, 5. SR S8 IO ZE iy PRk B RCR AN
b5 RIS [3). R T 7K 44,2013,9(6):66-71
SUN Ji-ying, WU Yan-yan, YANG Xian-ging, et al.
Sterilization and quality effects of ozone water on cobia fillets
[J]. South China Fisheries Science, 2013, 9(6): 66-71

[2] 23T, A 00, 2R, A SR LB T e B R 1%
ZEBIISENRATT 7L [3]. 19 77 7K™, 2009,5(6):1-7
PENG Cheng-yu, CEN Jian-wei, LI Lai-hao, et al. Effects of
gas ratio on shelf-life of tilapia fillets with modified atmosphere
packaging [J]. South China Fisheries Science, 2009, 5(6): 1-7

[3] FhARIE, 5 keste, 47 0 PR, S5 UK A TR 7R 22 o o st P s )
BT[] R T 7K #1+£,2014,10(2):86-91
SUN Ji-ying, WU Yan-yan, YANG Xian-ging, et al. Research
of controlling freezing point of cobia by using freezing point
regulators [J]. South China Fisheries Science, 2014, 10(2):
86-91

[4] YOKOYAMA Y, SAKAGUCHI M, KAWAI F, et al. Changes
in concentration of ATP-related compounds in various tissues of

Oyster during ice storage [J]. Bull. Jpn. Soc. Sci. Fish., 1992, 58:

2125-2136

[B] GB/T 4789.2-2010 & 22 4= [H ZKAn i, & M L)%
BT OS] AL, PR AR 2010,
GB/T 4789.2-2010.National food safety 'stan
microbiological examination: aerobic plate count [S].
Standards Press of China, 2010

[6] SCIT 3032-20077K)™ fmd% A P ERFEZUFIIE [S]. AL 5t A AR
Mk H R #E,2008 4
SC/T 3032-2007 Determ

nitrogen i

eljing‘.

of the total volatile basic

fishery products [S]. Beijing: China Agriculture

[71 ?‘éﬁéﬁ.w A= LR K PERE R R 36 J LR e it 7 0] 2
TV AL %, 2001,9:1-3
CAO“Xiao-hai. Study of Effects on water-holding capacity and
tender-ness of yak meat [J]. Heilongjiang Journal of Animal
Science and Veterinary Medicine, 2001, 9: 1-3

[8] FHHEP E Ik, 2RI, 25 A EE ApHIE AL 5 Al S R
2% &[] B Rl 4,2005,26(7):86-88
YIN Zhong-ping, XIA Yan-bin, LI Zhi-feng, et al. Study on
relationship between postmortem pH change and purge loss in
chilled pork meat [J]. Food Science, 2005, 26(7): 86-88

[91 o, MR J, 2okt 4. SRARDKONS FLAAVE RS IR OR A RICR
FRRIEFE[3]. 7 73 7K 77,2008, 2(4):53-57

124

DIAO Shi-giang, CHEN Pei-ji, LI Lai-hao, et al. Research on
the application of ozone ice in litopeneaus vannamei
preservation [J]. South China Fisheries Science, 2008, 2(4):
53-57

[10] HATAE K, YOSHIMATSU F, MATSUMOTO J J. Role of
muscle fibers in contributing firmness of cooked fish [J].
Journal of Food Science, 1990, 55(3): 693-696

[11] 7hFE3%, A3, TR e TRAJ I 23 oAbt 27 £ R E 92 T i
NF[] SER R 53R ,2007,5(2):1-4 ¢
SUN Cai-ling, TIAN Ji-chun, ZHANG- Yong-xiang.
Application of TPA test mode .in“the study ' of food [J].
Experiment Science and Technology, 2007, 5(2):.1-4

[12] 758, 3, R4 A F BT ?EIF%?#;:%E’E I
Wil [3]. B 7 7K =4 4,2013,9(5):13+
FANG Jing, Hum Hui, LI Lai-hao, et ffect of different
slaughter/ methods™ ofi“quality of oreochromis sp. Fillets [J].
South China Fisheries Science, 2013, 9(5): 13-18

[13] 2= TR, By tF, 3 3L, 56, e 5 0P MR E G AR DR g 1) e i P2 AR
). & i 5 R B 101V, 2008,48-52
Li Weij-<do
penaeus van
Fermentation Industries, 2008, 48-52

[14] ROSNES J T, KLEIBERG G H, SIVERTSVIK M, et al. Effect
of modified atmosphere packaging and superchilled storage on

TaoYan, Yuan Qi, et al. Changes in freshness of

i during partial freezing storage [J]. Food and

the shelf-life of farmed ready-to-cook spotted wolf-fish
(Anarhichas minor) [J]. Packag. Technol. Sci., 2006, 19(6):
325-333

[15] I, e, B, S5 2 0 IR B0 A2 14 S AR AL AR AR
[9]. £ 5 FH2#,2009,30(24):433-435
LIN Lin, GAO Yan-yan, LU Shun, et al. Quality change of
grass carp during chilled storage [J]. Food Science, 2009,
30(24): 433-435

[16] ZELLIR BRER, 7 A, 5 R 2 P e/ P i 5V R e 9 gk
JE[J]. 2R 4t,2009,3:54-58
Li Hong-min, CHEN Tao, LU lJie, et al. Review of the
techniques for measuring water-holding capacity of meat and
meat products [J]. Meat Research, 2009, 3: 54-58

[17] HYLDIG G, NIELSEN D. A review of sensory and
instrumental methods used to evaluate the texture of fish
muscle [J]. J. Texture Stud., 2001, 329(3): 219-242

[18] COPPES Z, PAVLISKO A, De VECCHI S. Texture measure
ments in fish and fish products [J]. J. Aquat. Food Prod.
Technol., 2002, 11(1): 89-105

[19] 2= HURE A a2 M] AL 5 AR A, 1998
LI Li-te. Study of food physical property[M] . Beijing: China


http://www.cnki.com.cn/Article/%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20http:/search.cnki.com.cn/Search.aspx?q=author:%E6%9D%8E%E7%BA%A2%E6%B0%91
http://www.cnki.com.cn/Article/%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20http:/search.cnki.com.cn/Search.aspx?q=author:%E9%99%88%E9%9F%AC
http://www.cnki.com.cn/Article/%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20http:/search.cnki.com.cn/Search.aspx?q=author:%E5%8D%A2%E6%9D%B0

MK EmBHL

Modern Food Science and Technology

2014, Vol.30, No.8

Agriculture Press, 1998

[20] CHAMBERS E N, BOWERS J R. Consumer perception of
sensory quality in muscle foods [J]. Food Technol, 1993,
47(11): 116-120

[21] J7 R B8, BT, S DK FLARIE TR G AL AR AL B 5T
[9]. B 7 KPRl 4£,2012,8(6):80-84
FANG lJing, ZHU Jin-hu, HUANG Hui, et al. Texture
changes of penaeus vannamei muscle during iced storage [J].
South China Fisheries Science, 2012, 8(6): 80-84

[22] #0042 MR, T 200 A RIVRI & T IR0 K fh A P
RS BRI T[] & il -5 R % 1011, 2008,34( 8):188-191
Dai Zh-yuan, Cui Yan-na, Wang Hong-hai. Changes of

textural properties of cultured Pseudosciaena crocea muscle

under different frozen storage conditions [J]. Food and
Fermentation Industries, 2008, 34(8): 188-191
[23] PEARSON D H, DUTSON T R. Advances in meat research
[M]. Westport CT: AVT Publishing Company, 1985: 185-218
[24] V¥, A 6T AR S AN [FRR K I v E0 A et o BB 2
Jf¥) DSC Ml [J]. & i} ,2006,6(27):31-34
CHEN Tao, ZHOU Guang-hong, XU Xing-lian. Comparison
of meat quality with different water holding capacity and
determining of porcine muscle proteins with"DSC [J]. Food
Science, 2006, 6(27): 31-34
[25] BEKHIT A E D, GEESINK G H;"MORTON J D, et al.
Metmyoglobin reducing activity and colour ili
001, 57:4

ty of ovine

longissimus muscle-[J]. Meat Scienc

y <&
y

<A
2

125



