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Abstract

Changes in the various quality characteristics of hamburg steak depending on the packaging methods were investigated
during storage at 5+1°C for up to 15 days. Three packaging treatments including vacuum packaging (VAP),
air-containing packaging (AC), and oxygen scavenger packaging (OS) were applied in this experiment. The initial
total aerobe bacteria counts were identical at 2.3 log CFU/g in all treatments, but the growth rate of total aerobe
bacteria in the AC samples was significantly faster than the VAP and OS samples during storage. The changes
in the TBA and VBN values over the storage time showed that lipid oxidation and protein spoilage developed
fastest in the AC sample, followed by OS and then VAP samples. The instrumental color and texture profiles
were not significantly differ between treatments during storage (p>0.05). After 12 days of storage at 5°C, evaluation
of the samples’ sensory attributes showed that the AC samples had become unmarketable with a score of less
than 5.0 points for all sensory properties, whereas the VAP and OS samples were still marketable.
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Angelo (5= AMau} 1A H 9] 25487 WOFS] 34
o A Y vRIthaL ST E3F Byme 5(6)> WOF
of] thal] XAk A] WAIE= off-flavortt off-odor ST+
H B3 2ol 7} A= A FHE oF7]A17]H o]ol wht £9
SHI7E A itk ek @A Al #Al, -5
2 Fhtzdolas #4 $ APPEE HFAA FUH
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BEEs} maAs AoE BuHY 4(4,7,8).
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FAFS] AFTHES Asr] A WHe R RER, &
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sk Elo] I Al 7= o] fA$ S
Aol A Fig. 10 Ve vke} o] AP = Al 2= =T,
WEEASH YElsd 217 RS LR 42 A
Z}Z} 6 mm hole plate”} &2+ grinder(DFFG 450, Dachan
Food Machine, Gimpo, Korea)ol|A] #3) & Zv|d2 5 S
2 37 mixer(300, Thematec Food Ind. Co., Ltd., Seongnam,
Korea)ol| Al 787t 32171 Tt A& <F 10 cm, 2 o] ¢F
1.0 em Z71¢] 5 5.%2] hand moulderS ©]-4 A3}
t}. 21 Y5 combi-oven(FM 2011-E3, Forno Misto, Italy)E
ol-g3ted 115TlA 783 FE 7HEe & 7T 1083F
YAAN AT Y2hE Al 252 3507400 mm =712] nylon/
polyethylene(PA/PE) X137 HEl 2+7} 307) &¢i<]
I 992 AFEA T PA ofo]~HEA(ICDC-260,
OLIVO, France)oll gol A@AZ 53tk &% AI7H
& °F 27131 30% XéE?}%tﬂ & T WA ofo]muks

[e)
Y L%+ data logger(TR-72, T and D Co., Ltd., Matsumoto,

With chilled pork foreleg and beef variety meat using a chopper

Chopping (DFFG-450, Daehan, Korea) attached with a 6 mm ofhole plate

Mising With meat and other ingredients (spices and seasonings etc.) for 7 min

Moulding In to the size of 10 cmdia. and 1 em thickness using a hand moulder

Heating At 115 for 7 min in a combi-oven(FM 2011 E3, Fomo Misto, Italy)
- 1) Vacuum packaging (VAP)
Packaging 2) Oxygen scavenger packaging (OS)

3) Air containing packaging (AC)

Fig. 1. Manufacturing process of hamburg steak.
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Japan) 2 13| 2 A3} 2+1CE FAHUT AHA =%
A AlEE TR Aol 28-S Aed $ AeE
g, gk BAEA VxR FHE 47 24y

b 22k
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ANEIZT(VACE AEE PAPEIAETE: 40
mL/m’/day/atm at 23C)ZE0] Y& T 2T Z47)(Quick,
Hansung Precision Co., Gumi, Korea)Z 3 X733t}
o] wj VACHET9] JZHEE S0 #Est 47 &
< AFEAF A5NA A A7 S ASYEHE FAIgE
Ao g AT A7EZTFAO T SH7H A A
ARl XA O Z A °F 0.33 mm T2 polylactide
(PLA)A A 2] Eo](tray)oll A1EE B3 <F 024 mm F7|
o] PLAAIE ] 7S Gt o] o §7] 4L Ego]o|
QoARAT a3 = ot 3719 Frdelu miEo] A
HAE = A Ak BARRA EZTH0S)E polypropylene
(PP, 365 um)A} 2] Edolo] A|EE Y& F polyethylene
terephthalate/cast polypropylene (PETP/ CPP) 29| top
film(12/40 um, AHAEIHE : 92 ml/mY/day/atm at 23°C) 0.2
GEESIA Top filmoE EH A L& WHAES v
He F3)el 1,000 mLE FEJEF ZH2AI(E200,
Lipmen, Incheon, Korea)E 27| #2335ty OSA 2] +2
AZ717 T GrkeA e 2k AATS ERIsH] 28l gas
chromatography(7890A GC system, Agilent Technologies,
Germany)E ©|-&-3td ZHWF| AL EEE S4sIATh
GCE-2]oll= Carboxen-1000 column¥} TCD detectorS AHE-
3} AL, detector ==+ 250C YT} Carrier gase w3 50
mLe] §&50%2 AFS THRYOH, 08 25+ 30T
A 7R A F 3007 7 10CH A
QAR 2=+ 50TCe|AH. 2 Yieo Ases 54
sk Azt A A7 F 01% P =S
GAHA] AFe Aol AYE FAE Ao FRIFS]
Al
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ot BE AREES 5TE A= WA A7
39 7tAo =2 1597 AdE

ZT=(Total plate count, TPC)

FUTHTPO)= KFDAR(18)]l whe} A& 10 g A=
sked 90 mLo] 2] A darel ¥al 7 & 7](BA 7020, Seward
medical, London, UK)Z 283t #& 3t & o] & 1 mLE
Azt 9 mLe] AEA AT 59 Ue AlPH ¥
345 Ath 9714 thA] 0.1 mLE sl v]g] FH|3h
vl ] (Standard- I nutrient agar, Merck, Darmstadt, Germany)
o =3l 3 30Tl A 48417 B TS colony S A58}
o log CFU/gl. 2 FdFE ALttt

pH
pHE AR 10 g& AH3te] 90 mLe] FFHFE 718 &

3 71(T 18 Ultra-Turrax, IKA, Germany)E ©]|-8-3}o] &3}
Sk T} pH meter(SG2-ELK, Mettler Toledo Co., Ltd.,
Switzerland) S A}-&-3te] =331

Thiobarbituric acid(TBA) value

Witte(19)9] Wyl whek A8 20 g8 FH3te] 20% TCAS-
Aol 9027F #2 F 100 mLE H-&3t5ATh o] F 50 mLE
#3t> Whatman No. 1 Hq#HA|E o3} & oFlox] 5
mLE FH3| APl ¥, oJ7]o] 0.005 M TBAX2F 5
mLE Yo Az AFAES oA 1543 BA F
spectrophotometer(V-550, JASCO, Tokyo, Japan)E A}-8-5}
o, 530 nm NN FHEE SHA) o] S ghol
BLaAIS 525 F3HY TBAZK(mg malonaldehyde(MA)/kg
meat) 2.2 AFE3FA T

Volatile basic nitrogen(VBN) value

Conway 7] (20)0 whet AlE 10 g2 57 80

£ T ¥ 3087 &Sk A= 20% TCA
20 mLE 7}ste] Fo] 100 mL7} EA] 3 3 1087 W)
S+ T3 Whatman No. 2 S #A| 2 o7}gt A8 AJgAo =
stttk WA T e 47 ZAETAIS AFA S ¥
5 37T Aol oA 807 HAetATh L & A5
< auto burette(HWA-1620507, Vitlab, Grossostheim, Germany)
<= AH83F 001 N-H.SO. =2 2 A3 g5 VBN#k(mg%) >
2 AT A 01 g T WA rIELTES O

of A3} o] Arrstdtt

kA A7 A2 me%) =
0.14 < (a—b)><factor><100
0.1
ol W, a: EAIF A, b: AP HAA, factor :

0.01 N H,S0,9] factorE Jelith

N 25

L'k 98.59, a gk 0.099} b 3k -0.372] WA HF plateS
AF8-8] calibrationd T A|EE 1x1 cm 7|2 AE
5 colorimeter(CR-300, Minolta Co., Osaka, Japan)S ©]-8-3}
o] CIE L (lightness), a (redness)%} b (yellowness)at-S =4
3Rtk 183, metmyoglobin®] & 571 X|3EZA] huedk
< tan'baZ A4VSIATE A 3te] WSt BojFE AE
S (Lol 0™ +@ 0a 0 +(b o-b 072 Astekict.

ol u, 'A% 0date] L4k L'y - A% x¥21e) L'gh,
a oA 04 A’ a'y AR xD3H] a'gh b oA 0Y
21 bk, 2B b AR x22He] b ks ZHzE UERd
At
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Adaptor No. 23S 7423} rheometer(Compac-10011, Sun
Scientific Co., Ltd., Tokyo, Japan)E A}8-3| 74 = (hardness),
33144 (cohesiveness), BH2]/d(springness), 73 -d(gumminess)
7} v‘?"\i ]/d (brittleness) 63] WHEsto] S48k 4

NEE 7IE, NZE 27 15 cmZ A 3 4079 Q174
o|E el A 3027t F2HAF F A5 E AFEEHUTE SH
A] adaptor®] speed= 60 mm/min®] T}
247t

1078 9] FAE et AR SR FAE HEEl
ofa 94 HEROA: wiF- -, 13 ¢ €)= S
7, olF, 18jar 2A3tel| it T HARE AAIEHA
o AeH7E A ARE o] S 8 1918 2=
71719 E(EOB-261T, Hanssem,

Algte] Yol 60TCZ F-A¥
Ansan, Korea)ol] 4027} B T #=3712 A9t
SAHRME

SPSS(17.0, SPSS Inc., Chicago, IL, USA) program=- ©]-&-
3} Duncan’s multiple range testZ -f-2] =% p<0.051 A]

FrolRe Az

Zo 9 oH

S
EZPH B A el i ki o]=9] 5TallA 15Y
A A = Fd4 H3E Table 13 2T} ©, ACT-9
79 olu] A& 129}l 9.7 log CFU/ge] & Zo:"_"LT7]'
AEH o ls%lzkﬂlt A o] o] FolA|A] gokrh A =
7] FE 23 log CRU/gol =T, A% 713t A7l
e} BE APTrollA 33 Fo)Hl Aoz SIS Al
2 A ATKp<0.05). ACT-IA ] Fde A 39}
o]l 42 log CFUJg2A] 38 log CFUgE AZZAT &b

Table 1. Changes in total aerobes counts of ready-to-eat hamburg
steak during storage at 5C depending on the packaging methods

Unit : log CFUJ/g

Micro-  Packaging Storage time (days)
organism  treatments 0 3 6 9 12 15

vap’ 23" 3gd e1® 76*  81® g4t
0s? 23 380 59% g g93® g5
ACY 23%  4oM e 9 g7

Total
aerobes

VAP vacuum packaging, 2O : Packaging incorporated with an oxygen scavenger,
AC Air-containing packaging consisted of polylactide tray and top film.
: Means with different letters between the different treatments differ significantly
(p<0.05).
“® ;. Means with different letters between the different storage time differ significantly
(p<0.05).

E383] 2] A207 A63 (2013)

2A BYEZEZT vlE A =2
6LA ACTolAM 9 T
2kl o]u] 9.1 log CFU/g7}A] Z7}at
(p<0.05). Gillz} Newton(21)°ﬂ w2 w
ol M= vAE 437 JA=FEo] SakstA] ¢ol 9 log
CFU/g7HA = z*‘ﬁ‘ g Avkar o}aiﬂ} 43 VAPT-2} OS
T ABEQ F= A od F 747} 769 72 log CFUJg
© 2 YEh 9.1 log CRU/gTT 22 AEE ACT < HIs)
fFolFo g e FFo| FH4E eI THp<0.05). VAP
T} 087 Al&EA ACTl Hlste] Fat47} vA| e
G AL TF Y AAEE A2 Q18+ Pseudomonas
spp.oF 22 SIIAPAES] o] AAE Bl 7]1%H
Aow F5do

A, VAPTFS} OST Atool| A= 99 7kA] 5813 F3t
G0 Zol7}F FRIHA] ghkont A% 12U Aol = OS%LOH
A VAPT A =8} Hlulste] froj2o® vko FirE B
AtHp<0.05). A%F 624=} ©]F VAPT-ol| A OST-° HISH
U7 O A U AL fAke A 71Q1g
A *}EB‘—JE} A PE 71 2004 & A37dst

=, % OE sttjgte vl Athe FESH] W&

B Bt A%
+= 6.9 log CFU/gaL, A% 9Y
Ao &2 Ueth

]z4 o2 AA=H

o ZAFALA 7}008% OSTol| Bl&t] 0.5% FF2
A as %— } = VAP f2kTe] S2)0] gol3S
42; Ft}. Mataragas 5(22) JFEZo|U MAE
e 25 %X*XW%‘ AS- fikte] FEd oz S48}

o o= °Jo}°% E B4 nAEES] Aol JAE=
A3} yepdoar 313t} Egan 5(23)2 I3 ERLE A

HE 9] A$ A4} 8.0 log CFU/g P9HY 79 T8l st
off-aroma”} ZFA|E A] &kt AT SEA| T Lee 5(24)
& AFEAFZA 7.0 log CFU/golske] mIAE 7 &
Heks o)FH7} B |E SlEE T4 FEOE 9
A3E At AiF 7Eo R Hyle ofHoal &4
th Lim $(16)% =59 a4 795 371802 WA
A PLe w, ZFFE 80 log CFU/gS AolE #53

Fede AT Bagk v 3ok

af

pH, TBA2} VBNZL

A 9 A wE FgataEol=9] 5T AR 5
pH, TBAS} VBN#L9] W3l Table 29} 2t} A% 7]
BE NS5 pHES F3] 6422 SE N2 64
Zpoll = VAP OS AlZ 5004 7.08% 7.02, 18] AC
ToAE 72002 S A 2714 Hlsl] F7Fstt
Tk 9UAMRE pHEkS 7HAsh7] Al&bste] A7 1594}
o= VAP, 0S9} ACT AR ENAM 27} 6.16, 638, 181l
6.62% i?ﬂﬂ 1THp<0.05). YukF o7 A8 wE SAE
S AFEAZSAY st G2 AdH A AZDE
uH %ﬂ_-—ﬂkg A%X}oi /\g/HEJ EH/\].)\} u] x—l}\]_oﬂ -’]C‘H
pH7} 2H4ath(25,26). 3HAEE B Ao A2 A
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FutzglolAe Az —3—2 ke HelM Ure
a7t gol e E 3
4, MAXY %}&izﬂ FTUELS stiEi= iy
7h k] Ak A fe AdE KAk Olaid ”EHOM
A% 7] frikte] S4o] WA 2 Ao F5HA
R, AR 7)3ke] AojAd w=e] 5714 EHAM sz
A SRR aQle R AR ZAA W AsErt
AAF GobA 3L o] = Qlste] frakite] Sao] FhdsA|n
pH Asts Zelish= Ao Addn.

Table 2. Changes in pH, TBA, and VBN values of ready-to-eat
hamburg steak during storage at 5C depending on the packaging
methods

Para-  Packaging Storage time (days)
meters  treatments ) 3 6 9 " 5

VAP 642% 643" 708% 6297 624% 616"
pH 0s” 642" 651 1% 634 631% 638™
ACY 64 651 720 644 62" 662
VAP 025" 033 046" 048" 056™ 056"

n Tﬁﬁ/k) 05 025" 043 058% 060® 06® 068*
g g Ad Ac Ab Ab Ab Aa
AC 025 060" 075 083 083 164
VAP 35" 77® 84®  182* 203® 2™
(@) 05 35 gr* 105 189 238" st

AC 35 105" 119" 245 280" 294%

VAP vacuum packaging, 208 : Packaging incorporated with an oxygen scavenger,
AC Air-containing packaging consisted of polylactide tray and top film.
: Means with different letters between the different treatments differ significantly
(p<0 05).
“® ;. Means with different letters between the different storage time differ significantly
(p<0.05).

At 2 o] A E2A TBAGHS A 7] Al T57 A
gollA F3] 025 mg MA/kg O & UEh oY A77)7to]
Ao wet fFoFow FriEHe AEFE B
(p<0.05). A 3YA VAPTFA el TBAZ-S 0.33 mg
MA/kg O & OS¢+ ACT-olX 242} 0437 0.60 mg MA/kg S
2 ZAE Aol gl @& FFS BAth A% 9gAtel=
VAPS} OST-oll 41¢] TBAZEO] 048, 0.60°.2 ACT-<] 0.83
o Aol wla] FejFo g e ks B ATHp<0.05). A3
1592} VAPT9} OST A 5504 9] TBAZLS 242} 0.56
7 0.68 mg MAKkgS =2 7 A 2|71t TAA FoAt= fle
Ao 7 Ve O H(p>0.05), ACT-2] TBAZS 1.64 mg
MA/kgTE 22 VAPl HIs 39 71 =A Uebsth

SAFANA At 7 F AL dhAete]
ojth. wEtA ACT<= 4HA9] Frido] &olgh HElE AdE
EAUPHO| 28 VAPT-9} OST AR50l vlaf w2 =t
A E ST AL 21 = AT Tumer 5(27)
2 TBAZLo] 046 oJ3to]Hd 7124, 1.2 mg MA/kg ©l’dols

2 Abl AdElekar STt o]d g Bare| F3H ACAE
= A% 159k kg Akl @Al o] 2 ZoE FHThE
ok

@ RS 43 VBN A 7] 33
35 mg%= YEF O™, A% 717te] Skl whet 914
¢l Ao g Tt ASE YERTh A% 39} VAP,
0S, 13 al ACT A EE°]A 9 VBNgke] 22+ 7.7, 9.1,
22J3L 105 mg% O & YERY VAPT7E U A 22|50l
Hlaf oo el B g Bt olygh Ak A%
D7174A] o]ofA, A7 1592t VAPT-9] VBNgLo| 21.7
mg%%) Aol B3] ACT= 294 mghEA A2 TFE Fol|A
71 =& VBNEES E@E} Dainty ¢} MacKey(28)& 5.7
ARl 2100 A5ES WAAT & W Fo RS
Pseudomonasﬁolﬁ‘r_]_ Y O™, Greer2} Dilts(29)= Z4Ho|
37144 FanAEe] 43S Asligtia stAth 4] F
T ] HsKTable 205 B A |73 @l d Rajjx
7} 7P wEA X8 © ACToIA B AT BlE) =2
T Aol A AS R 5 ATk WA 57 1
2 2219 ACT A EA Zphs sk frakte] 4%
& F3}¥ 31, Pseudomonastt] 374 Sbste] o 7“
=7} g XM?EOH Hlgl o whe] Z18)E Z o2 AlR
L=

3@ e

Al Hq 5}

2 9 A Ao 2 Fgukage|aY 5T A F
A 3= Table 33 2t} dubd o2 §A|F9] A4
o E)38hA AgA o It Wt A9E V|22
AR =, H5H AGrEe SAH0E §o ¥
Mg Ao] v ez Yl ThF o] *@}i A3) A3 o
G H=th30). FUE UEhE L'gke A% 27190
3] 53302 ZAEYTh VAPT A5 L3S 4473t
73t wet Hxs] Frfeted, A% Drldl= 55.50]
A Ao 2 Jebdthp<0.05). 0S$} ACT A BE9] ¢
o= A7)7to] Axgtel wat L'gko] S7ts) A% 2]
OST Al&% 560, ACT A8+ 56.12 Z+7} SA =Y
A7 393 L'ghe 277 foap7) gle vissd ’“201
AATHp>0.05) A& 9L} 12Y A}l = ACT-7} VAPT-&}
oSl Hléﬂ =S LS 7MY Aes sk

HAA=Z YehlE a ghe A% Z7)0 &3] 482 =4
= Aok VAP%LOHAH a Fe AR 9UAte] 498 YER,
A% 2719 vlal] S7Hs A Z Yepsth kAT A%
D7l = 452 SHE ] AR 2714 Hlg] woldl Aoz
Uebgth 0S79) a'gke A% 9UAtel 528, A% 270
Hléﬂ Z7FtAARE A 2|2 7&#% Fadhe o=

FRI=| AT} ACT 0“1 27 63}l a gko] 5,602 27
°ﬂ H3)] S7IsAAT, A 12Ukl = 452 7HAS R
2 A=A A B7)o) ACT-olAM = VAPF9} OST+

;9301“1
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AEEC HE 2 ags B ZAoE IERIHNTG
(p<0.05). A% 12¢

ACTol| Hl3te] SR o] f= who] 2 F 2 9] *@}EP— o}
Uet et gakiad] ARgol me Eqtad] Ast
9} AA7|7ro] AR we) v|AE =24 = OiXRRo)
gk A i & EHY ARAaESto]l A
metmyoglobin2] o] FX == 6~7 mmHg zoz b
obx7] W o ® FZHTH3)).

FATS YR b gk Ad27]d 33 1382 34
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Table 3. Changes in color attributes (L*, a’, b’, hue, and AE
values) of ready-to-eat hamburg steak during storage at 5T
depending on the packaging methods

Para- Packaging Storage time (days)
mefers treatments ) 3 6 9 " 5

VAP 533%  550M 5380 ;37 540 555t

L 0s” 533 sarr st s38% s51® se0M
AC 533 sagt 5358 saof S50 56t

VAP 48 45%  48% 490 49F 45

a 0S 48" 48" 4 soM 4 46
AC 48 4™ s s g5t st

VAP 138™ 136 135M 148 148 138™

b 0s 138 134 132 13g* 13s* 132
AC 138 134 135 ™ 9™ 3™

VAP - 2000 1M 14 6™ oM
AE  OS - 148 oMb ot 1g® oM
AC - 9% 18® 19 g™ 3™

VAP 12% 13 10N oM gah gl
He  OS 128 B oM R M oM
AC 128 B 2 M R o

VAP vacuum packaging, “OS : Packaging incorporated with an oxygen scavenger,
AC Air-containing packaging consisted of polylactide tray and top film.
: Means with different letters between the different treatments differ significantly
(p<0 05).
*® . Means with different letters between the different storage time differ significantly
(p<0.05).
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Table 4. Changes in instrumental texture profiles of ready-to-eat
hamburg steak during storage at 5C depending on the packaging
methods

Para-  Packaging Storage time (days)
meters  treatments 0 3 6 9 0 5

VAP 100845% 105609 127212% 124380™ 17177 111204

}ggfn‘zis 08" 100845 698007 104534% 100685 86244% 93018%
AC 100845 89052% 115582 111992% 89498™  10604.5™
e, VAP 6™ 103%1058% 140 14g™ 55

ess 05 116 156™ 1007 106* 162%™ 1206
() AC 1L6® a7 s om0t o4t

VAP 913 a0 or®  ows™ o™ o
Spﬁ(’%“s 0s 913" g7 s g3 s 6™

AC o3 7™ gnAt 2™ gos™ gog™
VAP 4882% 50651 53632 56483%  53626™ 49187
05 44882% 35072% 45819% w;32*® 40092™ 3537.0%
AC 4882™ 30492% 51478"% 47ie4™ 40300™ 36211
VAP 41003* 45583 49379 51123 55416 50840™
Bﬁ“(‘;)m 05  41003* 30702% 41004% 39482%° 45149" doap ™

AC  41003% 36307 4o43™  43364% 51516”46300

©®

VAP vacuum packaging, 708 : Packaging incorporated with an oxygen scavenger,
AC Air-containing packaging consisted of polylactide tray and top film.
. Means with different letters between the different treatments differ significantly
(p<0 05).
“® ; Means with different letters between the different storage time differ significantly
(p<0.09).

ARE AR z7)l 3] 448822 == 2UTE VAPTF

o] AL AA7|7ro] AFEIAA HAxH o7 Z7)5tA
% 1293190 5,362.601 Tk BHAIT A 15U 2ol &=
491878 FHAdk A0 2 Yekth 0ST9 A4S A%
6210l 4,581.92 Z7FA| 9k 9UARE = 7HAsle] A%
7)ol = 3,537.12 ZALE 911:}, ACTIME &A] AR 6
Azl 5,147.89) FA S Hof, Z7)9) v Z7 A
9UAHH FAaEty l A AEEe], A 15U 3= 361212
S AT. FAFS A A7 F AWH 0= VAPF
A 87F e AeFEdd Hls) =9d ZoE SIEHAT

(p<0.05).

FAREE Az T3] 4100322 SHH AT
VAP A9 FAAAL AA7|7to] ZAupstHA FLE3)
Z7Vsted, A L]0l = 5,084.00 2 =7 5 A th(p<0.05).
OSToll A AR7|7bel] e BAFA 9] Foxte= YehA|
EIA T (Pp>005), A 27190 Hls] A Br]oE A
PARCREARE 5 b AC%LWM BAFAE Ag71be] 7
B2 Z71EHE FAS BAAT, AF77 gE 5

AH el ‘/}E‘rUer ‘Ee‘ﬁkﬁr(p>0.05).
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Table 5. Changes in sensory attributes of ready-to-eat hamburg
steak during storage at 5C depending on the packaging methods

Para-  Packaging Storage time (days)
meters  treatments 0 3 6 9 12

VAP 90M  8e™ 79 74 60
Color 08  90™  geM™  82™ 74t 59M
AC oo™ ge™ 83T 69 49¥
VAP 90 83 770 70 s59M
Flavowr ~ OS 90 6™ 82 67" 57
AC 90" 85 790%™ a4t 4™
VAP 90 84 79" e9* 60"
Off-odour O 90 87 g1 8™ 57
AC 90  84™  0Ab 66  42™
VAP 90 2™ 79 7 65M
Textwe  OS 90 83 g2 6™ 59M
AC 90  84™  80™ 66 42¥

VAP vacuum packaging, “OS : Packaging incorporated with an oxygen scavenger,
AC Air-containing packaging consisted of polylactide tray and top film.
: Means with different letters between the different treatments differ significantly
(p<0 05).
*®; Means with different letters between the different storage time differ significantly
(p<0.05).
Sensory scores: 9 (extremely desirable), 1(extremely undesirable).
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