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Abstract

This study was carried out to investigate the effects of freezing temperature on quality of thawed
beef loin. In case of thaw drip loss, the freezing of —37C and —20%7 were higest by 3.4% to 30 days and
by 1.8% to 60 days, respectively. And the thaw drip loss of —3C freezing was more than —20% freez-
ing. The cooking loss of water bath and pan boiling were increased significantly during freezing than the
beginning of freezing, but were not different —3¢ and —20%C. The salt soluble protein extractability
was decreased during freezing, the —207C freezing was higher than —3C freezing, The water solulle
protein extractability of —3% freezing was not significant different during freezing storage, that freezed
at —207C was increased during freezing, The “L.” value of the beginning of freezing was higher than dur-
ing freezing, the “a” value was not different during freezing, and the “b™ value during freezing was hig-
her than the beginning of freezing. The myoglohin denatured percentage of the —3% and —207C freez-
ing were highest by 94,4% to 45 days and by 94.0% to 15 days, respectively, The shear force value dur-
ing freezing was higher than the beginning of freezing, the myofitrillar fragmentation index was not sig-
nificant different during freezing, The pH was increased to freezing 30 days, after that was decreased,

Key words : freezing temperature, cooking loss, protein extractability, color, myofibrillar fragmen-

tation.

M

rhu

A7F 7 244278 AGYri) Faauz,
7h3rEE WA S-S0 ¥ Hrlkal STk, Win-
Ha7le oo s A AR 40 ger®t Fennema''& —3Tel|A 28Y A4 227]
oz vl grxe) 7 s 8o v)s) o Azt 2.3 ke?bA k. gges,

of Art, H3171E A7) A7) M FEE
Al Het FE52 EA5HY 7|50 i), ¢
e e FASE HFASnct 40 T dne
ot 4%k Aol BEEE] wieln. 2
23 FAAG S4NEE g Pl & 4= it
2y FESE SEe AR dxel st
FE T gEA) /lope),

A5 g 4892 g2 Byr) gk, Crouse
2} Koohmaraie¥ = 45 3532 5447 H2

Corresponding author @ In-Chul Jung

Locker §9& 447 F&540] 377 A7

= T3 990)7] flFo] T SAdsfof &
b Bwskch. Mitchell $9.& A5 50 o
=(L)eo] FASEG 2o} FHur{a) D gl
(L) &2 FANES| o won NG Bago
AT ESEG 2o a9t

ARHH o B AMAKE S0 8N B - 38k
AdEo] E Har]e] AEE AT Ao
B 4EA Sieh, o)9) 7lo] BA-Go)E WK

— 482 —



Vol. 11, No, 5(1998)

E SA7IE ARNEZA So 2 skl ®
o 2 dite ARl dEEly g o] 457
o] Fdo vAz A B3] fa 22 F
ol A8 019 —3¢A 60 F¢ BAAFH
A —=20cHM B2 A8} vaEd dE=y,
7P, duld 254, A, A4}, AHds
4 pHE ZAKe 23},

A2 o

1. AR =

1997+ 129 A AsaA =339 (3=) =7
oA =% =A% 283 ke( 2, oF 6023 e
E2ERQ1Y] SAEHE SHskn EaldEd g9&
2 xAsle] —378 -200elA 0, 15, 30, 45 2 60
A Eek FAATD 4x1TA 24A17F A EA
7l T AlE= o] &35t

do

o]

I

2. 0lsSEy o spgdar £

HEEYL AT = 59 S U T24 &
o] Wi vehfsich 197ee water boil-
ing2] 7 FER XA R X zol§ of 5X5x5emiE &
@3} polyethylene bagel] ¥o] 75¢C water bath
ofl A 308 #FEet oF 20°Cel A 1087 WA A7 &=
o TEE 719d e viEss yehiglon,
pan boilinge 712 XM Z xEZ0]8 ok 4x4x1lcm
2 AE H 20T 7H4E G oA gme 120
23U 602 59k /HaE T 2%e slgA &

%o WP-g 2 L,

==

3. B 9 S AcHiso| S

JEAE A 2248 Actonsd} Safflel?e] df

= sk EAs Y, A e
Hwang 59 WaWE o83le] 238 9on 52
H gwae] = mg /go 2 VeRl o

o

. EHME 2 myoplobin 2 HME

FHESAE= AAE (CR-200-b, Minolta Camera
Co., Japan) 2 &4¢te] L, a 2 bgro= Jehjyl
3. myoglobing] HA-EE Davis®! Frankse] 9
Woz =359},

5. ZE=IL, 2RiERe] AMSIE 9 gHe| £&
59 ZAYErlE rheometer (CR-200D, Sun
Scientific Co., Japan)E AMH-slgeH], 7k

FHREE A 407l 4o vAE A% 483

ZATSHE O Z | table speed 120mm /min, chart
speed 80mm /sec, sample height 5mm, load
cell tkge = sG], Tdd-fe AHal=E
Culler 5-2] ¥Fi192 018553, pHE pH met-
er(DP-135M, Dongwoo Medical, Korea) & o]
s,

6. SHAZ

o7 BmEAR qE SA8EAL SAS prog-
ram® & AMEshe] Duncang] oleaswloq 59
FeolA] f-2188 &S

AU SlTEdY e 5% d9= Fig 19
et -3t FAsEE AL dlFEe =g eel
FE 30¢A Y 3.4%2 F73 Frksivrt 2E gk
siglen, —20CeA A AL 60dHl 1.8%
2 #AQAE Engigln 28l -3¢ 2] 302
= A5gdAs] —20TCoAM ELE AR dEregy
ol WA g (p<0.05) =3t

Table 12 water bath$} panex¢] 7lgdz2
vteRdl Zlet), Water bathelld 714 A% -3¢
% —20ce FAAAe] 3047EA AHd kel EA
37 F71stelrt dsd A ol st 2% oAl
7R AE JepIgler e AT 2%
AZr|e 7Y 7hEre] sFE shelA] o] ArdteE
o 992 uAZ Ye Aoz Vet zEz
—3TH 20T AlejelE Z1@mEe] Zolrt {3
o} lFEHgas 187 (water bath ©]8)&
A DA P A7 w2k FH F7)
stz -3t 8 —20C7t B2 30289 Z2t 50,
7% 3 49.5%2 YA Z ep)

z 2 200°Ce] 1Y pandld 7rEEr Ae B4
15¢A el -3¢ 3 —20Cr) 22 35.0% 2 37.1%
2 #A3] EriatEaz 309 s Fasie %
Al S71ERe ey FALES] e bkl 4
ol vEdA goich SlesEEaEs) s1dgzke
(pan )4 )& & AAR rake 24 1595
71 #AM -3t —20°Crt 7t 36.5%9) 37.8%
E Ve

AGTY EFUAL ALE pHY o) 93 Hae
Ho| b= WAEum, BA o8 =g de

~

rie



484 wd 39 . s - B - AU Fh=2] Fod ok aHE] 2
Table 1. Changes in cooking loss(%) of thawed beef during freezing storage
Freezing Temperature
time{days) () 0 15 30 45 60
Water cooking -3¢ 32.9+0,2¢ 48.6+0.3* 47.34+3.0° 41.2+1.6° 46.81.12
loss(%3) -20C 32.9+0.2° 46.343.0° 48.440.3 43.3+1.7° 46.1 0.8
Total -3C 32.9 50.1 50.7 435 49.9
loss(%6)! —-20¢ 32.9 47.0 49.5 44.0 47.9
Pan cooking -3t 18.947.2¢ 35.0+1.17 26.6+5,7P 3231570 31 245 (FP
loss(%z) —20C 18.9+7.2¢ 37.1+5.59 28.8x45P 30.7+1.0% 30.3+2.480
Total -3¢ 18.9 36.5 30.0 34.6 33.6
loss(%5)2 —20C 18.9 37.8 29.9 3.4 32.1

Mean + S.D, {n=3), *¢ Means in the same row with different superscripts are significantly different(p<{.05}, ! Wa-
ter cooking lass =+ drip loss, 2 Pan cocking loss + drip loss.
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Table 2. Changes in salt soluble protein and water soluble protein extractability(mg/g) of thawed

beef during freezing storage

Freezing Temperature

time (days) (c) 0 15 30 45 60
Salt soluble -3¢ 435222 30,635 30.1+24%  20.0%1.4°  3L3+4.0°
protein —-207C 4354220 38.824.9° 35446 20.8+1.6° 319406
Water soluble -30 36.5+2.8 417426  4l4x14  39.5+29 37.2£5.1
protein —20% 36.5+2.80 40424 41.327.0% 4L432.40 444522

Mean=+S.D. (n=3), &4 Mans in the same row with different superscripts are significantly different(p<0,05), *Y Mea-
ns in the same column with different superscripts are significantly different {p<(0.03).
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Table 3. Changes in Hunter L, a, b and myoglobin denatured percentage of thawed heef during freez-
ing storage

Freezing Temperature
time (days) (¢) 0] 15 30 45 60
—2Y be e b c
I value (n=5) 3¢ 42.2+1,3@ 389.3=xl19 38.6x1.1 40_4i1.4b 3’7.7i1.1h
—207T 42.2+1.32 37.9+1.6° 37.7+1.3" 39.3+£1.9 33.5+1.5
a value(n=5) -3 15717 15.71+1.8 15.7+2.4 15,74+1.8 16.3+1.8
—207TC 15.7+1.7 15.7£2.4 15.4£2.0 17.9+0.9 17.5+£3.4
—2x b + 3 a o+ = . 3
b value(n=5) 3T 4.7+1.2 6.6=0.8 6,611 7.1+ 1.0 7.4£0.6
—207C 4.7+1.9" 6.5+£1.52 61+1.42 T.4x1.0F 7.5£1.8
Myoglobin denatured -3 93.7+£2.48 B3.OX6. 7Y B7.0-+£2.85% g4 4403 80,7436
percentage(n=3) —-20C 93.7+2.4%  04.0+3.4>  73.0+45% 90.3£1L2*  8B.0%3.7

Mean + 3. D., ° Means in the same row with different superscripts are sigmficantly different(p<<0.05), * ¥ Means
in the same column with different superscripts are significantly different (p<{0.05).

Table 4. Changes in shear force value(kg) and myofibrillar fragmentation index of thawed beef dur-
ing freezing storage

Freezing Temperature

time (days) () 0 15 30 45 60
Shear farce -3 4,941 5 48416 4,041, 48 3.240.8" 3.2+0.8°
value{n=05) —20% 49+1.5 4.8+0.9 4.6+0.8" 3.8+0.2% 36+0.9°
Mpyofibrillar fragment- —3% 43.9+0.6 45.0+86.1 46.6:-10,2 48.743.8  49.5+17.9
ation index(n=3} —20%¢ 43.9:40.6  452+10.0  48.4+11.1 48.9:+6,2  47.2414.4

Mean £ S. D,, ® P Means in the same row with different superscripts are significantly different{p<0.05).
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Fig. 1. Changes in thaw drip loss(%) of beef
loin during freezing storage. @: —3C W: —20T
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Fig. 2. Changes in pH of beef loin during
freezing storage. @: —3T N —20C

~3Cs} —20T BF 309A7A EoAth} 2 o]
3 RolAlE S IR

7.

10.

1L

1Z,

13.

14,

T

5 - Feld =2 E G 9aEA

He

BB, METEE ¢ WMAER O RURTE TESHE, 64,

171 (1993).

. TRERREL, RGBS, R, IR L RS

M oiEdiEERE I £ A akiEor . FEFEH, 6,
990 {1990).

. Crouse, J.D. and Koohmaraie, M. : Effect of freez-

ing of beef on subsequent postmortem aging and
shear force. J. Food Sci., 55, 573 (1880).

. Winger, R.J. and Fennema, O, : Tenderness and

water holding properties of beef muscle as influen-
ced by freezing and subsequent sterage at —37¢
or 155, J. Feed Sei., 41, 1433 (1976).

. Locker, R.H., Davey, CL., Nottingham, P M.,

Haughey, D.P. and Law, N.H, : New concepts in
mean processing, Adv. Food Res,, 21, 157 (1975),

. Mitchell, G.E., Giles, J.E., Rogers, S.A,, Tan, L.

T., Naidoo, R.J. and Ferguson, D.M. : Tenderiz-
ing, aging and thawing effects on sensory, chemi-
cal, and physical properties of beef steak, J, Food
Sci,, 56, 1125 (1991).

Field, R.A., Nelms, G.E. and Schoonover, C.0O. :
Eifects of age, Marbling and sex on palalability
of beef, J. Anim. Sci., 25, 360 (1966).

. Takahashi, K., Nakamura, F. and Inoue, A. : Pas-

tmortem changes in the actin-myosin interaction
of rabhit skeletal muscle, J. Biochem., 89, 321
(1881).

. Samejima, K, and Wolfe, F.H. : Degradation of

myofibrillar protein compoenents during postmor-
tem aging of chicken muscle. J. Food Sci., 41, 250
{1976).

Yang, R., Okitani, A. and Fujimaki, M. : Studies
on myofibrils from the stored muscle, Part, I. Pos-
tmortem changes in adenosine triphosphatase ac-
tivity of myofibrils from rabhit muscle, Agric.
Biol. Chem,, 34, 1765 (1970}.

Jeremiah, J.E. and Martin, A H. : Hislological
and shear properties of bovine muscle and their
alteration during postmortem aging, Mear Sci,, 2,
1 (1978).

Acton, J.C. and Saffle, R.E. : Preblended and
prerigor meat in sausage emulsion. Food Technol.,
23, 367 (1969).

Hwang, P, T., Addis, P.B., Rosenau, J.K., Nelson,
D.A, and Thompson, DR, : Use of a rapid muscle
protein technique to predict beef muscle yield as
a function of time, temperatures, salt and phos-
phate, J. Food Sci., 42, 550 (1977).

Davis, C.E. and Franks, D.L. : Effect of end-point
temperature and storage time on color and den-
aturation of myoglobin in broiler thigh meat, Poul-



Vol. 11, No, 5{1998)

15.

16.

17.

18,

iry Sci., 74, 1699 {1995},

Culler, R.D., Parrish, F.C. Ir., Smith, G.C. and
Cross, R.D. : Relationship of myofibri] fragmen-
tation index to certain chemical, physical and sen-
sory characteristics of bovine longissimus muscle.
J. Food Sci,, 43, 1177 (1978).

SAS /STAT User's guide : Release 6,03 edition
SAS Institute, Inc,, Cary, NC. USA. (1688).
Hamm, R. : Post-mortem changes in muscle with
regard to processing of hot-honed beef, Food Tec-
Rnol., 37, 105 (1982).

Fennema, O, : Water and ice. In “Low tempera-
ture preservation of foods and living matter”. p.

FA2ErE A 42718 A v = A%

19.

20.

2L

487

3. Marcel Dekker, New-York (1973),

Prusa, K.J. and Bowers, ].A. : Protein extraction
from frozen, thawed turkey muscle with sodium
nitrate, sodium chloride, and slected sodium phos-
phate salts, J. Food Sci., 49, 709 (15847,

FER  FHOERIHEL T TER. 2408
33,173 (1592).

S, S, abEe, oAb, WREE, dlEd, Y
£, 934 2] SEAY oFEE &4
m &= GeE 7hFEE ], 23(4), 193 {1996).

(19963 84 269 )



