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Abstract

This study was carried out to investigate the changes of physicochemical and sensory characteristics
according to cold storage period of the vacuum—time beef loin. The pH was decreased for 10 days,
and then was increased gradually during storage time. The lactic acid content during the initial storage
was 483mg/100g, after storage for 10 days it was increased significantly (p<0.05) to 625mg/100g, and
then was decreased with storage time. Regarding of color difference, the L values were 41.0~425,
but after storage for 40 days they were increased significantly (p<0.05) to 46.2, the a and b values
were 17.3~14.3 and 7.2~5.8, respectively, they were no significant differences depending on storage
time. The shear force values showed 584 and 560g for 0 and 10 days, respectively but after storage
for 20 days it was decreased significantly (p<0.05) to 299¢. The myofibrillar protein extractability was
no significant difference for 20 days, however, it was increased remarkably at 30 days(p<0.05). The
myofibrillar fragmentation index was increased significantly (p<0.05) on 20 and 40 days, and the Mg-
ATPase activity of myofibrils was increased to 30 days. The free amino acid was increased during
storage periods. The composition of amino acid was composed of glutamic acid, alanine, valine and lysine,
which were predominant amino acids as 45%. The total free amino acid was increased 182.18mg/100g
to 40 days. The raw meat aroma showed no significant changes during storage time, but the tenderness
was increased until 30 days(p<0.05). The color was superior from 20 to 30 days. The taste of cooked
meat indicated significant change to 30 days, but was significantly inferior(p<0.05) at 40 days, the
aroma was superior until 30 days(p<0.05). The palatability was superior between 20 and 30 days.

Key words: cold storage, vacuum-package, physicochemical and sensory characteristics

M OB HEA A2 27170 AR 5 ok 22g AF

52 4712 AR A4 EAge] T2 o4
)3 glev) o] Ago] SANY, FAF L3,
AE ¥ TR Fol 9 EAol FFE wAA
deh S0 g FA9 AsHE BAe) A4 A
835 o] Yol A8 Aol % WAL A ubatal,
AeAT 4 274 AR 3 ¥ S22 A
7ol e Aol leh o]d HH e ] HalA

& AFEA HEST 3lon] of WL A2
A0 2 A1shol o At} 5714 ¥ 4 E

'To whom all correspondence should be addressed

(=)
2
o

Zgoll &7 Akae) 502 A& YA o] A= o]
7134 el Erb ZelAAl Aok,

5 24 F ATP7} £AH 31 pH} A ahst A
AR A o] WSt A Esh ol m AAA A ek
I F A7) Re) Z st A A7) st o8 AR
S5o] EYHA AR T4 A9} o] dste]] o]
HPAE 353 Fo) 2 FAH 629, ATES
& /2 Akne] Adog feloprlxate]t ATP %
AEA e =3 83tol oha: gL P AT, S5
st ottty - A5 B4 B3t A7 2



AFEAE &=

FE2 go] s Yot ’4,%%—% WA & o
ol ﬁﬂ":i 748} 72 (56), & 29389 F7H7T,
8), ¥4 F el tropomn-T«l Z-:/}J_Jr 30KD A &9 &

%(9,10), ATPase®@/d 9] w3H(11,12) ¥ 24409 ¢]

2(13) 5ol Rasx gtk 2 $%& AFEA 3

of 27|17 B4t B A7 AL =F Aol

B QoA E AZEAE A9 $80) WA= =

Eatolshets - FA5A E”oﬂ olw o gk& m| A& 7}

£ 9t3]7] et 2548 AT EAsa Yabsid
A e AR B4, fefotrleat 2 &

ko) wglel] thsle] sl o ol A F

A A9 W3t tisle = HEsedr]el Bast

2} gk

Mz H U

M2

B Ao Ap4E 82 e daAd Gd AaaA)
A =& FAetl(§, = A F 3 248ke, oF 48Y3H)
L 2x & F 247 A AL FYFte 2 FAS
% 500g¥ AZEA(760mmHg. VAC)F]'-J— 2£1°Cel A
A A Ao o] g3t

pHE pH meter(DP-135M, Dongwoo Medical, Korea)
2 23319} 4] 3L 2 5A4% 10gd 75
25mlE 7F3H 15,000rpmel| 4] 2057k Al Eej st =
22 23] whEate] doRl AL H-& Sep-Pak Cis® &
A7 32, of o 10mlE oFo]-2 2 EH2¥ (4g Dowex 50
W-x8, 50-80mesh, H' form)ell $3XA /52 Al
Asle] A A FE 50mlE et HPLCl F43t7] A
off o] 8-a8-8 0.45um millipore filter24 =gt ©h-g- 7]
2 E A|A skt HPLCE o] 43 49 248 95
A} column-2- Radial-Pak Cis catridge(100 X8mm i.d.)E,
solvent= 0.2M KHzPO4(pH 2.4)5 AH8-8}91 2.9, flow
rate¥= 2.5ml/min, chart speed+ lem/minZ 333t} In-
jection volume-e 3ule]gl.o =, 5 F4H9] $5+=0.1
%E AH8-3k9d th(14). M =+= 4 =}A (CR-200b, Minolta
Camera Co., Japan)Z A}-8-3to] Hunter scalecl] 2] &t
L(H%), a(d4x) ¥ pEAE)2 vYehliglch

Mol 2UMRDUE] £54 U 2UNR &
Hetzol &

o
Ho
lo
2
L o0X

Hrhe 2S4S TH R B

5449 JAAGE ol

P5A 49 A% 215

PR X A2 X Fo] & 40X 15X5mmE A& 54| rhe-
ometer(CR-200D, Sun Scientific Co., Japan)& AH-3}
o] 22 3}9 2, rheometerd] &3 F71-2 table speed
120mm/min, chart speed 80mm/sec, sample height 5
mm 28 T load cell 1kg 2.2 dle] &4 fs}ai o}, 244
S o) 2408 Yang 5(12)9] Bhd £ o] 4314
2439t 223 2949 233l5 = Culler &
(15)¢] "ol Fstsl.

ZeMFe Mg-ATPasegd &3

29462 Mg-ATPase®&A 9] &4 -& 0.25mg/ml
844 2mM MgCly, ImM ATP, 20mM Tris-
HCl buffer(pH 8.0)%) {‘—‘{}"—‘1 S 30°C water bathell H
ST fid O ©
amd%"’—‘J% A7}l ice bathatoll A A 2] Al Z et ATP-
aseZAL Imge] 294 T"r‘}‘?ﬂ%—lﬂ] &M 187 &
g5 o] Ve 37| A4HP)Y %S umoleE FA]3H
o} (16).

_\.2

walofoj-ate| Mk

Gejolu]xAke] EA -2 45 A)5¢l 75% ethanol 100
miS @3 3087 A A7 F 7,000x gell 4 1087
Al B2 stod A5 L 35t T2 Aol 75% ethanol

QAR s oA doixl AS-A §A 456
°C ]38t} 2% oA 3Heh5E 514 ethanol& Al A3
t}, o] oJ ol 259 trichloroacetic acid(TCA) 20mlE
Yol piuhal S A A5l ethyl ether24 o 9459 TCA
E AAZD ohg Fold e ASASE 5 C o3k 2=
oAy FetEE 5t ethyl etherE Al A3 Al 28]
ethyl etherZ A7 g F Amberlite IRI20(H") 447}
2% 2498 F3AA ol xAE FAAR F load-
ing buffer4-<4(0.2N sodium citrate, pH 2.2) 2. & §-8]
A A A A=Fo] 20ml7} EAE o2 membrane filter
(pore size 0.2um) 2 of F}3}o] o} 7] 4t 2HF-H-A] 7] (Al-
pha plus, Pharmacia LKB. Sweden)E- ©]-8-3}5t}. o}
B3 A} AR RAY 7)) A 24 0 2.4 column+ sodium
415] series I1(200 X 4.6mm)&, resin< sodium cation
exchange resin%, buffer flow rate= 15ml/min, N2 gas
pressure= 0.2bar® 3}$] 2.7 injection volume-2 40

el K eH(17).

Aol APy, de D AL sl
g ANFAAL AL 1199 FAR

ﬁw



216 T8 - FHA - A0S - g

Yol 3t AA ) Ag AEE o2 Fopg
ARy B3l 7td 89 zele A8 e o}
4X4cm, F7) <F lemZ A sl 200°Ce] 7hd g ¢4
Al ohd-& 120%, F Ao A RA-g 30271 st sl 7]
2 FoE 94, /M v E 13 02 3 94 7)53
=je g Frlstdchil). EAA A #-2943484-2 SAY/
PCZ GLM& AH4-3l4 2w Duncan?] th&w ¢ 74
22 Heste LSD(HF-+E 0.06)E F3H3tH18).

R LY

pH, FatEe 9 Mo wist

2TAEE ATEAIL F 2°CollA 407 AFs}
WAl AA A 22 pH, A e 2 Ao wEls 3
33l 21 A 5}-2 Table 10 vel ok pHE 104 74
ol oy} 10Y o] Foll& Frheted A A A} 20 ol =
pH 547, 28] 7 409 o= pH 5712 Z7}3l¢it}. 22
22 2 A o] 48 254 %L AT TR 109
ol 4 2047t YA o742 Fe@Allolvd ATP} hA
A2 I E& AR F) 382 £ A
2L A FFol 47| w Lol THEE AT
FHH ZAZE Jr|A 2 A ZAEST YA
2 = s Gl ofste] FAabe A A =o] pH
& ol A|zke] Auwd A7)1A EAe] AAE pH
£ OHA] Ab A "ot o9} He pHE| 3ttt Ab o]
SE= ARzAC ety deAid s s4v(19).

A 2719 F4F ek 483mg/100ge]d Zle] 10
ool 625mg/100g 2-2. Z7}ab e tir) 20 e 74
3l7] Alabste] 404 ol & 475mg/100g-S Vel glct. o)
Ao A ALY ko] 104 A ] wx] & vehygd}
7} 2 o) F zhasle 7S pHe WStk T g
AAe] 9S4 AAkst et Nishimura $(20)-& £
F5 4ColA A4 ool f4F gHfo] 44 A 4.71mg/g
ol Zo] 12 A& Foll& 4.10mg/go & Folxln

819l 2.1, Bodwell 5(21)& =4 R F $-8-9] §41 3
#Fe] 13umole/gel™ 7o) 4847} ubel| 658 & Z7}3}
of frate] A tahe ARSEel L won,
2 AYAA sl AZTIAE 4k ek wiste
PFE A Ao BgEic)

FEARY 2FASY BHAEE 4097 AA3E]
R& A¥ LA(HEE)E A4 304704 W3t slckot
4094 A ol F7}she Aol et 23 Y E S e}
W= agt e BN =5 el bate A 40U 74 |
A% WSS RolR] gslr) A8-9) 4722 2 myoglo-
binell 2] a4 L& = A4E FatA FH oxymy-
oglobine] ¥ ¥7] £& $4& JepdcH(22). Fu 5
(23)2 55 7797 AL ol AFERZ Ao
s FRE 2 ETA A AR A L 2 bt
ol Yrlwgt AHE B wjo] AFTEAZLS AL A
@22 oxymyoglobin®] o] xeds]o) Bxs} st
2u YAFe| TAANZ 3] F343 vlgke] Aka
ol oa]A 40U R e} FolA Aoz AR

o,

‘ﬁ

FEAY 2ENEE 047 FHARA 4 F
o A7), TYAFLNA) 334 L 2URE
W3HE &4 A Table 29 e}, Hberhe A
A 27] 584ge] 9 7o) 20U Aol 20922 FHashe
Agolodeh. 18 SO ZCAA 3147 AR ¢
S e AEEsbE AR E FAsH ZFaaA
% 149 o] F el AL AR e vhehisichn 5
A2, Smith $(25)& $+554E 1°ColA 2897 A
A o) B4 Aspyel 11~14d0] Ackar she]
A 2 AT uch HEoke bk B Do
o2l Aol & Yo o] 49 S4%o] WRPEA
o4 2% 27¢ A& ol 3hebe We R Ak
F4o] A7) G Ao YRk

Table 1. Changes in pH, lactic acid(mg/100g), Hunter L, a and b value of the vacuum-packaged beef loin during

cold storage
) Storage time(days)
Traits
0 10 20 30 40
pH(n=3) 5.64+0.04% 5.42+0.04° 5471007 5.58+0.04% 5.71+0.09°
Lactic acid(n=3) 483+20° 625+ 20 532+15° 496+21° 475+6°
L(n=5) 425+12° 417+19° 41.0+15° 424+15° 462+3.3°
a(n=5) 173128 16618 166+2.2 147146 14341
b(n=5) 72+13 59+1.3 64%1.1 6.3%£20 58+2.1
Mean*S.D.

®"°The mean values with the different superscripts in a row are significantly different(p<0.05).
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Table 2. Changes in shear force value(SFV), myofibrillar protein extractability(MPE) and myofibrillar fragmentation
index(MFI) of vacuum-packaged beef loin during cold storage

Storage time(days)

Traits
0 10 20 30 40
SFV{(g, n=5) 584+112* 560+ 46 209+ 78" 204+ 96" 254+ 36°
MPE(mg/g, n=3) 29.10%£1.87° 2430+ 2.60° 29.73+3.76° 40.67£4.22° 40.07+£4.41°
MFI(n=3) 32.77+4.05° 36.43+3.72° 53.30+5.01° 60.50£6.22° 70.60+7.40°
Mean*S.D.

#"“The mean values with the different superscripts in

S b o} 25408 x| A 204 74#] 29.10~
29.73mg/g o2 H3LE Bolx] ofgk o} 30U HE] 4067
mg/g o 2 Z71stg ot Locker(26)= $%-9] 2948
A o] EA o] ALFA A Abdlol| A sz 2 F
SN 22 oA Fosle] A A 28 3F
gtz sgdel B A oAM= g 2 Ak A|
T Ao o ZYAFehA e &40 FrlE =
2 el & ok

AR 2935 A 104 74x] W3HE Ho]
2] eyt A3 204 o] TR F7}sle] 40 oll= 70.60
< Jehdlgict o] A& Al FFE A sbe] YA EH = 82
rigor toughness7} A3 4245 7 35S & F N2
o, AFEASE P TUAH 2] Z-lineol A%
$ekslE] 3 9l7) wFolatw of A2} Takahashi 5
(D2 284 Fo 244 431 gl Z-lined} thin-
filament®] A #3417} 5450 &st= a, A9E) §
o] AHH A5 dAsA HAckw shgch

i

Mol Mg-ATPaseE 2| Wsl
FEEAE-L 2°Coll A 40U 7F AAFalHA AAH o

2 29448 248z 2 294771 AT e
ATP #8153 & &7 3t Fig. 19 vFebisieh Mg-
ATPase@A & A7 30U 7HA] Al Z718lH 3 1 o]
Foll= A2 Wslr gk o) 9 ZL A= ATPE
33l myosine] WA 30U 74=] wo] ElE w2 9A
W xEx= 302 o] F2E = myosin ©] 2] 2] 2ATWAE
o] wol 253 &S & 4 ok 2HAFY =
7} ub9H Mg-ATPase@/do] M 3ta} = (12), o3 3}
+ troponin-tropomyosin complex?] &gk o]l 4]
L= ARE FAsa 7] AEAN©27) 37173 A
ot A YA R-2] Mg-ATPase@Ad o] FotAl 2 9l
= AL 59 dxabs gale] gldl

2]

|

welofo|iottef B2k M

Table 3-& 3 FEZA]} 454182 WAt A -2

a row are significantly different(p<0.05).

obm| . Ake] W3 g 243 Aol & felolvlAt
2 A A7) 7 o] Azksla A Fr1sle] 40 fl= 182.18mg/
100g2 e} gt 53] glutamic acid, alanine, valine
% lysine-> A 7] 247} 21.44,6.57,3.94 % 13.59
mg/100ge]™ He] WA 40 Aol zH 39.01, 13.12,
6.34 9 23.47mg/100g &2 o] F7}sta Qi) o] ¥
AR WA Foll ATEAEL] 7|2 S ST
£ o] & Aoz ) Field 5(28)2 5%
#1248} -& wf oll glutamic acid, valine, methionine, iso-
leucine, leucine, phenylalanine ¥ arginine2 %33+
o Eo] o}wlizite] Frlalglvla st ¥ AFAF
s} frAbsksd o

0.3

—o—0 day

—&—10 days
—a&— 20 days
—0— 30 days
—0— 40 days

0.1

Mg—ATPase activity( xmole Pi/min/mg MF)

0 . . .
0.02 0.04 0.06 0.08 0.1

KCI concentration(M)

Fig. 1. Changes in Mg-ATPase activities of myofibrils
at various KCl concentrations during cold storage
of beef loin.

Mg-ATPase activity was measured by the assay
of myofibril(0.25mg/ml) with ImM ATP in 20mM Tris-
HCI buffer(pH 80) containing 2mM MgClz and vari-
ous concentration of KCl indicated at 25°C for Smin.
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Table 3. Changes in free amino acids of vacuum-pac-
kaged beef loin during cold storage

(mg/100g)
Amino Storage time(days)
acids 0 10 20 30 40
Asp 1298 1344 1428 1492 15.01
Thr 3.92 425 473 545 5.49
Ser 6.42 6.98 856 10.05 10.36
Glu 2144 2412 3012 3817 39.01
Gly 498 5.38 549 5.77 592
Ala 6.57 825 10.54 1259 13.12
Val 394 417 597 6.12 6.34
Cys 1.09 1.14 2.01 2.05 2.07
. Met 429 454 5.43 5.76 598
Ile 5.37 561 6.12 6.42 6.55
Leu 11.88 12.18 13.59 13.84 1391
Tyr 597 6.13 6.77 6.95 701
Phe 758 767 8.03 8.27 832
Lys 13.59 1535 18.21 21.05 23.47
His 3.92 409 465 498 5.02
Arg 10.14 10.52 11.07 11.42 11.51
Pro 2.09 2.25 2.98 3.05 3.09
Total 12617 136.07 15855 17686 182.18
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Table 4. Changes in sensory score of vacuum-packaged beef loin during cold storage

Storage time(days)

Traits
0 10 20 30 40

Raw meat

Aroma 54+14 5514 57%15 56%12 47%16

Tenderness 49+12° 51+15° 56+1.1% 67+1.4° 6.6+1.4°

Color 45+19° 51%1.0° 69+1.1° 6.6109° 47+20°
Cooked meat

Taste 59+09° 61+12° 64105 65+05° 41+16°

Aroma 5712 58+15> 6.7+09% 7.1+05° 59+1.3>

Texture 55+1.4° 57+1.3™ 6.7+14% 75%0.7° 6.0t1.2>

Palatability 57%1.1° 58+1.2° 6.3+1.0" 68108 42+15%

Mean*S.D.(n=11)

The value of 1 is dislike extremely, 5 is neither like nor dislike, and 9 is like extremely
2"“The mean values with the different superscripts in a row are significantly different(p<0.05)
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