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Abstract

Sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) of muscles extracted with
distilled water, saline solution, SDS or Trition X-100 showed similar protein patterns between Hanwoo
and Holstein meat, indicating that SDS-PAGE technique may not be useful for the identification
between Hanwoo and Holstein meat. Lectine blot analysis of muscle extracted with distilled water
demonstrated that Hanwoo and Holstein meat had similar affinities for concanavalin A (Con A),
ricinus communis agglutinin (RCA-120), ulex europaeus agglutinin (UEA-1) or peanut agglutinin
(PNA) lectins. However, approximately 32.1 kDa component of Hanwoo meat showed high affinity
for dolichos biflorus agglutinin (DBA) lectin. On the contrary, high molecular weight components of
Holstein meat had the specific affinily for wheat germ agglutinin (WGA) lectin. Hanwoo
meat-specific components were observed by lectin staining of heat-denatured meat at 100°C for 30
sec. Also, the component of heat-denatured meat at 100°C for 30 sec, which was slightly smaller than
Hanwoo meat-specific component, was concentrated specifically in Holstein meat.
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Table 1. Soluble protein content (mg/g
meat) of Hanwoo and Holstein meat (loin and
chuck) extracted with various solutions (n=5)

Hanwoo Holstein
DDW 112+02"  142+02
Saline soln. 133 £ 01 176 £ 03
SDS 362 0.2 263 £ 0.1
Triton X-100 252 £ 0.2 222 +02
Urea 215 +03 254 02

Y Values are expressed as means * SD.
Extraction solution: DDW = double distilled water,
Saline soln = 0.85% NaCl, SDS = 05% sodium
dodecyl sulfate, Triton X-100 = 05% Triton
X-100, UREA = 5M urea,

Fig. 1. SDS-PAGE patterns of soluble protein of
Hanwoo and Holstein meat (loin and chuck)
extracted with distilled water, NaCl, SDS or
Triton X-100. Lanes 1, molecular weight mar-
kers from the top to the bottom: myosin heavy
chain (205kDa), B -galactosidase(116kDa),
phosphorylase b (97.4kDa), bovine serum al-
bumin (66kDa), egg albumin (45kDa), car-
bonic anhydrase 29kDa): 2, 4, 6, 8 Hanwoo
meat: 3, 5, 7, 9 Holstein meat: 2 and 3:
distilled water, 4 and 5: saline solution, 6 and
7: 05% SDS, 8 and 9: 0.5% Triton X-100. 15
ug of soluble protein was loaded per well,
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Table 2. Water soluble protein content
(mg/g meat) from various parts of Hanwoo
and Holstein meat (n=5)

Hanwoo Holstein
Loin 80 + 02" 145 + 01
Loin and chuck 112 + 02 142 + 02
Tenderloin 115 = 01 147 £ 0.2
Hind leg 112 + 02 142 + 02

D
Values are expressed as means * SD
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Fig. 2. SDS-PAGE patterns of soluble protein
from various parts of Hanwoo and Holstein
meat extracted with distilled water. Lanes 1,
molecular weight markers from the top to the
bottom: myosin heavy chain (205kDa), 8-
galactosidase (116kDa), phosphorylase b (97.4
kDa), bovine serum albumin (66kDa), egg
albumin (45kDa), carbonic anhydrase 29kDa) :
2, 4, 6, 8 Hanwoo meat: 3, 5, 7, 9 Holstein
meat: 2 and 3 : loin, 4 and 5 : loin and chuck,
6 and 7 : tenderloin, 8 and 9 : hind leg. 15ug
of soluble protein was loaded per well,
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Table 3. Hexose content (mg/g meat) from
various parts of Hanwoo meat in comparison

with Holstein meat (n=5)
Hanwoo Holstein
Loin 793 + 27V 269 + 27
Loin and chuck 852 *+ 35 322 + 16
Tenderloin 625 + 38 215 = 07
Hind leg 912 + 39 349 + 23

Y Values are expressed as means + SD
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Fig. 3. Lectin staining of Hanwoo and Hol-
stein meat with Con A, RCA, UEA-1, PNA,
LCA or DBA. Pannels A, CB staining: B,
lectins staining. Lanes 1, 3, 5, 7, 9, 11, 13,
Holstein meat: 2, 4, 6, 8, 10, 12, 14, Hanwoo
meat. Lanes 3, 4, Con A: 5, 6, RCA-120: 7,
8, UEA-1: 9, 10, PNA: 11, 12, LCA: 13, 14,
DBA. 15 ¢g of soluble protein was loaded per
well.
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Fig. 4. Lectin staining of Hanwoo and Holstein
meat with WGA. Pannels A, CB staining, B,
lectins staining. Lanes 1, molecular weight
markers from the top to the bottom: myosin
heavy chain (205kDa), B -galactosidase (116
kDa), phosphorylase b (97.4kDa), bovine serum
albumin (66kDa), egg albumin (45kDa), car-
bonic anhydrase 28kDa): 2, 4, Hanwoo meat:
3, 5, Holstein meat. 15ug of soluble protein was
loaded per well.
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Fig. 5. SDS-PAGE patterns of denatured
Hanwoo and Holstein meat at 70, 80 and 100C
for 30 sec. Panels A, 70°C: B, 80°C: C, 100C.
Lanes 1, molecular weight markers from the
top to the bottom: myosin heavy chain (205
kDa), B -galactosidase (116kDa), phosphorylase
b (97.4kDa), bovine serum albumin (66kDa),
egg albumin (45kDa), carbonic anhydrase 29
kDa): 2, Holstein meat: 3, Hanwoo meat.

deigts FF veh dol W WAEst A4
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EASER BT I AR 5 ma Ak
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Table 4. Extraction amounts of Hanwoo and Holstein meat heated at 75C to 100°C for 30 sec and

1 min (n=5)
Heating Before After heating (mg) Recovery (%)
tem.('C) heating (mg) 30 sec 1 min 30 sec 1 min

75 8.79+051" 3474019 87.9 347

u 80 " 8.06+0.22 2.87+0.21 80.6 287

W
AW 90 743£031 236011 743 236
100 6.75+0.24 1.69+0.14 675 16.9
75 8.75+0.41 3554023 875 355
Holstein 80 10 796+0.11 299+0.15 796 299
90 7.1440.18 1.98+0.11 714 29.8
100 6.23+0.17 1.04+0.12 62.3 104

Y Values are expressed as means = SD
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Fig. 6. Lectin staining of denatured Hanwoo
and Holstein meat at 70, 80 and 100°C for 30 sec
with LCA. Panels A, CB staining, B, lectin
staining, Lanes 1, molecular weight markers
from the top to the bottom: myosin heavy
chain (205kDa), B -galactosidase (116kDa),
phosphorylase b (97.4kDa), bovine serum al-
bumin (66kDa), egg albumin (45kDa), car-
bonic anhydrase 29kDa): 2, 4, 6, 8, Holstein
meat: 3, 5, 7, 9, Hanwoo meat. Lanes 4 to 9
were heated meat at 70C(4, 5), 80C(6, 7)
and 100°C(8, 9) for 30 sec.
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