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Abstract
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and In-Chul Jung***

Two kinds of samples were prepared from the loin in the carcass with grade B2 and D, which were chilled
for 24 hour after slaughter. The fresh beef in this study were obtained by chilling the loin for 1 day after wrapping
them. On the other hand, the chilled beef were obtained by cutting the loin by 500 g and chilling them for 30
day after vacuum packing. The experiment was carried out to compare the palatability related with charac-
teristics of loin with grade B2 and D and to investigate the chilling effect of the loin with grade D. In the case
of fresh beef, it was found that the loin with grade B2 has better meat color, but lower pH, lactic acid content,
and myoglobin content, than them of the loin with grade D. Also, the loin with grade B2 has lower tenderness
due to its low hardness and chewiness, and high myofibrillar fragmentation index (MF1). Furthermore, it has high
monounsaturated fatty acid/saturated fatty acid (MUFA/SFA) and ATP content, and good raw meat aroma. It
also shows an excellent palatability of cooked meat, although it has low cooking loss and heat shotening. On
the other hand, the loin with grade D has higher chilling effect on hardness, chewiness, MFI and MUFA/SFA,
than them of the loin with grade B2. However, in the case of chilled beef, the loin with grade D shows much
worse tenderness, cooked meat aroma, and palatability than them of the loin with grade B2.

Key words: carcass, grade B2 and D, palatability, chilling effect
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ATP 2+ 3h3tg 24

52 ATP 34 8hE2] ¥4 HPLC(L-6200, Hit-
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Table 1. pH, lactic acid, Hunter’s value and

11, O = 7
] -7

my()gl()bm content of beef loin with carcass grade 132 and D

ey |
pH 565 0.03"
Lactic acid (mg/100 g) 707.7F m)“
Myoglobin (mg/g) 0.5410.01"
Hunter's L* 44.0 £ 0.3

ar 1741 0:2"

h* R

B2

dnd (hl”(‘d d(i\\

i Cdtgﬁj grade led days

I e
57310020 581 10.08"
30134 6.0° TR6S TS
0.451 0.0 0.651 0.04°
143105 34102
178 402" 167 0.4
7.3401" 8116

\Imn S[) n- 3).
Neans in the same column with different SUpPerscri

s are significantly different (p=20.05).

0
;).88 0. ()T'
329.8 +39.8°
0.491.0.02

PR
1921 0.4
85409
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o] &5 % pH7t 9hehs Kangsh Kim(4)9] Zzpe} o1z AIHE RAb AdSnie) el 448 ofspelalel,
shedch, aaz7)8) S el b vbebE o] 9l o o o} vhpAd
AA1%2] 79 myoglobin Feb& AHS#t SolGipge) o) Fobalvhe A& A aheial ApdlH|s.24), & oAl
7H7k 0,54 me/gh 0.65 mg/g @ 58l S go] ma vpepgro.  CIEE Aok E Il Aol A nbibal wba S Sl
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Table 2. Hardness, Chewiness and MFI of beef loi

n with carcass grade B2 and D

Carcass grade and chilledidays

o B2 D o
2 30 2 30
Hardness (dyne/cm’) 167.2+1.9"™ 159.8%+31.4° 260.9+10.5° 186.310.9"
Chewiness (g) 2459+ 31.4" 149.3+£37.9° 4823+ 28.1° 260.6+3.0"
MFT” 581404 72.9+45" 39634 57.3+2.1°

"Meant SD (n=3).

“Means in the same column with different superscripts are significantly different (p<0.05).

:“Myofibrillar fragmentation index.
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Table 3. ATP-related compounds of beef loin with carcass grade B2 and D

Carcass grade and chilled days

ATP -related

) 0 B2 D
compoundas 2 30 2 30
ATP 14.52+ 063" 256£0.56° 11.11% 1.60° 21 T027°
ADP 62.85% 1.04" 25.19+4.97 64.50 +0.90° 27.28%5.13"
AMP 1.14+0.12" 1.07+0.10™ 1.28+0.03" 1.06%0.20"
IMP 0.63£0.13" 0.85+0.74 0.77+0.13" 152%0.21°
HxR 15.22+2.20P 56.56+ 1.81° 13.89+2.19" 53.87 161
Hx 6.98+2.35" 13.78 + 358" 713+ 1.64° 14.22+507
"Mean*SD (n = 3).
“Means in the same column with different superscripts are significantly different (p<0.05).
Table 4. Fatty acids composition of total lipid in beef loin with carcass grade B2 and D (%)
Carcass grade and chilled days
Fatty acids B2 D
5 2 30
Lauric acid 0.19£0.07" 0.16+0.06" 0.10 £ 0.06" 0.1240.06°
Myristic acid 3.39+0.64° 3.8010.92° 4.07%0.06° 0.99+0.82°
Myristoleic acid 3.0510.18" 2.33+0.26" 350053 233+1.12"
Palmitic acid 20.63*1.41° 2114+ 257" 23.67+0.34" 2479+ 1.01%
Palmitoleic acid 267+0.11° 4.03+1.81° 3.60£0.60" 351+0.44°
Stearic acid 12.09+3.12° 13.44+3.85" 11.21+0.71° 11.84+0.01°
Oleic acid 51.92+2.21" 49.86+1.60™ 46.19+1.57™ 44.96+0.42°
Linoleic acid 3.93+0.85 3.48+0.27" 7.05£0.77° 6.56+0.61°
Linolenic acid 2.07 £0.05° 1.74+0.65" 0.03£0.29° 0.96+0.31°
Arachidonic acid 0.04+0.04" 0.04+0.01° 0.03+0.00° 0.05+0.04°
SFAY 36.34+1.15° 3853+ 0.42° 39.05+0.93" 41.64+1.90°
MUFA" 57.64%1.92 56.16:+0.02° 53.29+0.45" 50.80+1.14°
PUFA” 6.03£0.77™ 5.26+0.38 7.67+0.48"° 7.56+0.76%
MUFA/SFA 1.59+0.10% 1461 0.02° 1.37+0.05° 1.23:+0.09

"Mean*SD (n=3).

L'VIeam in the same column with different superscripts are significantly different (p<0.05).

YSaturated fatty acid.
hMonounsaturated fatty acid.
*Polyunsaturated fatty acid.
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Table 5. Cooking loss, heat shortening and sensory evaluation of beef 1om with carcass grade B2 and D

Carcass grdde and chilled days

B2 o - D
2 . 2 30
Cooking loss (%, n=3) 19.3+0.7" 155+0.1¢ 209+ 0.8 19.1+05°
Cooking shortening (%, n=23) 16.6 +0.1° 150103 377143 299+ 33
. ) Aroma 6.1 02" 6.320.3" 56103" 6.2+0.3"
paw meat n 10 Color 621 07" 63ELI 5010.2" 54+0.7"
Aroma 6.10.2 6.2+0.2" 56+06" 56+06"
e Taste 59407 63104 50 F1.2 55408
Cooked meat (n=10) Tenderness 60+ 01" 6.4 (.0 19403 54404
)  Palatability 6.110.1° 6.4+0.4" 45405 49708"
! ‘\Io:m £SD.
“Means in the same column with different superscripts are significantly different (p<0.05).

ol

Al o) 8% A RES ARk} A A 23] of ol
3 ool gE gl o], oAb

¥ lauric acidell A arachidonic acid #=+= behedonic acid”7}
2] Bl-g& A Alehar 9 eh(29-32). Z1 HAepEe ok 2
A HE4ke] W] 8- 98 42.72%, 98 53.26%, wAHE
-5 3883% & FFol whul of2elis B 9lan29), A%
20744, 227090 = 2470 S el ZF 7 41.07%, 40.49%
H 34.74% 2 2 ol whet Apeo] 7} olvkis Moarw A eh30).
o) ghg-o} Felql S50l 9lel A A Mgt 7 A A )
A k2 o] s A AL v g 2lel 7} ol -8 A A sl 2

W, o] 1 HL T 50% o] &fe 104457 sl ch32). ol 2l gt 4 3}

ol«

)iz A2 A A A &) 3

—

4
T Ade] Adtbe) frabskeloh

JtdzE Jtdetss o V12Y

FEEEI S5 F R ThdtE vt S s U s
A 8- v gk A 344 Table 5ol vhepugd el 7hed 3hake 4141
ol A5, 4o 5(19.3%) %—9} SH 5 (20.9%) 2] ZFe] 7}
=7 skgkont, AF ASHFU55%)

309 7F 3 Ask Y Akg- 9. A}
s (19.196)9] #ol7} & 13}71] vhebytol,
sbedzbero. &Zo] SEwmA] wEE 7 W5 o] o
745w ®loh dubE o 2 Al gl f-E 5] 55 weep,
&S A5 ol FEE = A5 S drip, el 7hd A
= 7% shrink2b 2 s=0(33), ol = Aol 1
Wl 042 A A Vepide) 4580 shdgbeke] 4

AR g o
&S GO S FEue T YR $hslel F2 & X
Aol gl wael 2dlA e Asela gak,

HAvrEE: Alge] 43 A5l Fol s o
A5l wokel. F BES w Wael oste] i

st on] o Fo 5ol S go] 2 eyt 5 a7
£ mn)be] v ﬁ—',loﬂ 23k 89le] ¥

Apafo] o), A4S AU e AL 7}

s
resh b S b sel BEA 08 7 54 £
,‘
©

&
shy= flalo] oduhan Bt ole gl flal WAk, SAd el 9

A RAlEl 4= Qlvks el A g el Astolt 7iAde] =T
P SRR A YEs Sl vl -m
g 9] 15_%-% Kig=A %xhﬂ-,‘ _,] 1/]91 %_

A Api s b A A of shvt

N

(@] %k
=5 F AR B ASEB2 S s SH D
) A7) A el A SA -9 E S abste] S o2 e
g H2 o A 17 WAbstar, ok g %2 500 g
Ab= o Al she] 3002k WAbete] Ak A4S, F4b

et)
s 1
fm
i
w
X
o=
Y
- \f
B
o,
N

2] -Seat} Y =8 \ 158 %2, s

Wi hel et AL shivh A%2] A3 A5l

ol geol vlatol pH, Zabghey, v o3l el Wi

sl o] etk SRR Aeh A abe] wromiA
o 'Er'lo?

LA F gl ol g RS Balvh Ao

whel i spaupabel] gk s£3p=n)
Ako] #] 8- (MUFA/SFA)Z} ATP &hafe] e, A8-3Fo| -4
swt} SEFRE Tl 2 e

0] 7|30l AAE] S4akolrk 3

wroﬂ el A, Aaha
SFAC el&gh YAEI7E A byl
=, 718 3 2] 7| 3 A o] B9 G

o] @48 ket

3P b Fhefol A

_Aw
[‘n
~N
-
Y
r
re
I
)
ot
N
-

O
,LOJ H - = 3

_rd
o ¢
)

-
i

o
o
Ho
1o
2

J_

ty
é
_E,
:1:«
o
017‘
2
Ho

=] =
s E'-I_

1. Shackelford, S.D., Wheeler, T L. and Koohmaraie, M. : Rela
tionship between shearforce and trained sensory panel ten-
derness rating of 10 major muscles from Bos indicus and



10.

11.

12.

13.

14.

15.

16.

17.

AeFH TA5H 4

Bos taurus cattle. J. Anim. Sci., 73, 3333-3340 (1995)

. Shackelford, S.D., Koohmaraie, M. and Wheeler, T.L. : Ef-

fects of slaughter age on meat tenderness and USDA carcass
maturity scores of beef females. J. Anim. Sci., 73, 3304~
3309 (1995)

L EAEEFRAL SaE S B A B, pl7-61

(2000)

. Kang, J.O. and Kim, S.H. : Studies on standard indicators

of beef quality grades. I. Comparison of domestic and imported
beef by meat color and intramuscular fatcontent. Korean
J. Food Sci. Ani. Resour., 19, 307-313 (1999)

. Reagan, J.O.:Optimal processing systems for hot-boned

pork. Food Technol., 37, 79-85 (1933)

. Smith, G.C., Culp, G.R. and Carpenter, Z.L. : Postmortem ag-

ing of beef carcass. J. Food Sci., 43, 823-826 (1978)

. Judge, M.D., Aberle, E.D., Forrest, J.C., Hedrick, H.B. and

Merkel, R.A.: Principles of Meat Science Kendall/Hunt
Publishing Co., lowa, p.97-224 (1989)

. Matsuishi, M., Mori, J., Moon, Y.H. and Okitani, A. : Gen-

eration of the desirable aroma, the conditioned raw beef aro-
ma induced by storage of meat in air. Anim. Sci. Technol.,
64, 163-170 (1993)

. Jung, L.C., Kim, M.S,, Shin, W.C. and Moon, Y.H. : Phvsico-

chemical properties for utilization of aging index of cold
storage beef tenderloin. J. Korean Soc. Food Sci. Nutr., 26,
647-653 (1997)

Moon, Y.H., Jung, I.C. and Kim, M.S. : Studies on palat-
ability of vacuum, air package and frozen beef tenderloin.
Korean J. Food Sci. Ani. Resour., 16, 155-159 (1996)
Moon, Y.H., Hong, D.J., Kim, M.S. and Jung, 1.C. : Changes
of physicochemical and sensory characteristics in vacuum-
packaged beef loin during cold storage time. J. Korean Soc.
Food Sci. Nutr., 27, 214-219 (1998)

Nassos, P.S., Schade, J.E., Douglasking, A. and Statford,
AE. : Comparison of HPLC and GC methods for measuring
lactic acid in ground beef. J. Food Sci., 49, 671-674 (1934)
Warriss, P.D. : The extraction of haem pigments from fresh
meat. J. Food Technol., 14, 75-80 (1979)

Krzywicki, K. : The determination of haem pigments in meat.
Meat Sci., 7, 29-36 (1982)

Moon, Y.H., Kim, Y.H.,, Koh, CW., Hyon, ].S. and Jung, 1.C.
:Effect of aging period, cooking time and temperature on
the textural and sensory characteristics of boiled pork loin.
J. Korean Soc. Food Sci. Nutr., 30, 471-476 (2001)

Culler, R.D., Parrish, F.C. Jr., Smith, G.C. and Cross, H.R.
. Relationship of myofibrilfragmentation index and sensory
characteristics of bovine longissimus muscle. J. Food Sci.,
43, 1177-1180 (1978)

Kitada, Y., Sasaki, M., Tanigawa, K., Naoi, Y., Fukuda, T,
Katoh, Y. and Okamoto, 1. © Analysis of ATP-related com-
pounds in fish by reversed-phase liquid chromatography
and investigation of freshness of commercial fish. J. Food
Hyg. Soc., 24, 225-229 (1983)

. Folch, J., Lees, M. and Sloane-Stanley, G.H. : A simple meth-

od for the isolation and purification of total lipid from animal

3719 71254 W

19.
20.

21

1157

tissue. J. Biol. Chem., 226, 497-507 (1957)

Stone, H. and Didel, Z.L.: Sensory Evaluation Practices.
Academic press INC., New York, USA, p.45 (1985)

SAS : SAS/STAT User's Guide. Release 6.03 edition, SAS
Institute, Inc., Cary, NC, USA (198%8)

Han, D., McMillin, KW. and Godber, J.S. : Hemohlobin, myo-
globin, and total pigments in heef and chicken muscles :
Chromatographic determination. J. Food Sci., 59, 1279-1282
(1994)

. Lee, JM,, Cho, S.H,, Park, B.Y., Yoo, Y.M., Kim, J.H., Jeong,

S.G., In, Y.M. and Kim, Y.K. : Effect of marbling degrees
on the meat quality of Hanwoo. Korean J. Food Sci. Ani.
Resour., 19, 339-345 (1999)

. Egbert, W.R., Huffman, D.L.., Chen, C. and Dylewski, D.P.

* Development of low-fatground beef. Food Technol., 45,
64-73 (1991)

. Browning, M.A., Huffman, D.L., Egbert, W.R. and Jungst,

S.B. : Physical andcompositional characteristics of beef car-
casses selected for leanness. J. Food Sci., 55, 9-14 (1990)

5. Judge, M.D. and Aberle, IL.1J. : Effects of chronological age

and postmortem aging on thermal shrinkage temperature
of bovine intramuscular collagen. J. Arum. Sci., 54, 68-71
(1982)

26. Cambero, M 1., Seuss, 1. and Honikel, K.O. : Flavor com-

28.

29.

30.

31

32.

33.

pounds of beef broth asaffected by cooking temperature. J.
Food Sci., 57, 1285-1290 (1992)

. Hamm, R. ! Postmortem changes in muscle with regard to

processing of hot-boned heef. Food Technol., 36, 105-115
(1982)

Negishi, H., Natuno, M. and Yoshikawa, S.:Shear force
values, ATP-relatedcompounds, myofibrillar fragmentation
index and 30,000-dalton components inimported frozen beef
loins as indices of aging. Anim. Sci. Technol. (Jpn), 63, 1267-
1275 (1992}

Park, H.I, Lee, M.H. and Chung, M.S. : Comparison of flavor
characteristics and palatability of beef obtained from var-
ious breeds. Korean J. Food Sci. Technol., 26, 500--506 (1994)
Kim, D.G., Jung, K.K., Sung, S.K., Chot, C.B., Kim, S.K., Kim,
D.Y. and Choi, B.]. ! Effects of age on the carcass char-
acteristics of Hanwoo and holstein steers. Korean J. Anim.
Sci., 38, 268-274 (1996)

Kim, D.G., Lee, S.H., Kim, S.M,, Seok, Y.S. and Sung, S.K.
: Effects of packaging method on physico-chemical prop-
erties of Korean beef. J. Korean Soc. Food Sci. Nutr., 25,
944-950 (1996)

Kim, D.G., Jung, K.K., Sung, S.K., Choi, CB., Kim, S.G.,
Kim, D.Y. and Choi, B.]J. ! Effects of castration on the car-
cass characteristics of Hanwoo and holstein. Korean J. Anim.
Sei., 38, 239-248 (1996)

Hamm. R. : Biochemistry of meat hydration. Adv. Food Res.,
10, 355-463 (1960)

34. Arnold, R.N,, Scheller, K.K., Arp, S.C., Williams, S.N. and

Schaefer, D.M. 1 Visual and spectrophotometry evaluations
of beef color stability. J. Food Sci., 57, 518-520 (1992)

(20014 79 304 44



