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Abstract

The physico-chemical, sensory and nutritional properties of water extract from bull's

bones of Hanwoo,

Holstein, and imported breed were investigated to provide scientific information for consumers. The turbidity,
viscosity, lightness(L value) and sensory scores were highest for water extract from Hanwoo's bones among three
breeds(p<0.05). Total nitrogen and calcium contents, and calories were higher for water extract from the bones
of Hanwoo and Holstein than the imported one(p<0.05), but no differences in the water extract were observed
between Hanwoo and Holstein. In amino acid compositions, the percentages of methionine were the highest for

water extract from Hanwoo's bones.
had the most acceptable quality among three breeds.
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These results indicated that the water extract from the bones of Hanwoo

: breed, water extract, physico-chemical, sensory, nutritional property.

|

FelstA dehdal esk
& 7% 327 %%6}
WAL AeE &

1999, 2000a, 2000b)

°ol&

>
o)
i
o
)
NS
2
s
1-J

i
o
L
2
X
)
>,
=
N
>
S

o
i
moi

[o]
T

t al.,

s
=
o
%
i g0
on B
A
o
oy
e e

f
1
)

Ki

.
i 10
3
[0}

i

O,

=1 O

pal

= 2~ 0] O
. R FUF

, B+ 11 a —l—El—O]

Ll

L oy
(o rlo
o
oy
juad
lo
u
2,

I <
iy
;ﬁ
%

_1
49

‘{o UH
B oft
(o] m

|
2
N
ol
.
s
olr
i

R o2 ke
>
i

W o
£ gy

o
ot
T
v
ok

>
o

(¢
L

o3
=
ok,

9,
o

, 1994)
A B9t
A=A
A FolA
7} e
9’]%’] o“l‘, lﬂ
Deurr2} Earle(1974)7}
AN A7t 7k
vhil Bmgh AP EH
$ake 4% 0|32 Aol

RN
Bl o
R =3
e Sy
fo =

1

L

]
o
O
o

o}

&
X
=
K
<
Q
&)

e
e
ot

ool e

o,

o
El

OPN

i
9,

=

oo
o

il

a}

2]
o fle oft

&

o n
T N

of
it
B
E=-1
=)
2

Mo (g

2
offt
i

ofl Al Eo] g o]



Comparison of Physico-Chemical, Sensory and Nutritional Characteristics for Water Extract from Bull's Bones of Different Breed 359

om oyt 48 7HAaghe Bai(Gilbreath et al,, 1971)

j =
F w25 8% P % YREYo] B AFEC] 3

o s

R [SEE-N
NE2 o] &5 oM T 39 o= 2a gl UL W
F Bl ol EH 1 e A or HAuAN 74 FF3te v
2A7E obd F-53 Aolnk whebA gz vk g
2o et 2u|el LFo] FEn @We] B
P2 26 Hoje ssled & FEue] W W §Eoel
15eE, BEE 9 9P B4L vmstaa daskdct

HE W

MERz

1) e &

o A AW % 5

FEEE 7 42 9 dwE A2 2 s2e g2
Lol TFE ol AL W ked SEhe] ZRAol Wol BS w7t
q 7HEG0RE] B AASGT GAS AAR 2t
@ 7S] ERFE T ol REE 95207 &9 6
2t MR Tk Aheold st YA SEAe A
2% ol g3t} 247 AZ THe FRFE ol 83l A8 3
F4E WD U H4se] 40 AT 2 WY
22 12 B9Y MRS oh 64134 38 o 74 55l
548 229 §292 TR ST

Ay

1) EE &5
Double beam spectrophotometer(DU-650, Beckman)& A}-&-
st 590 el 4 EHEE ZP5Aw o] W HEgAEE 2

©.
FrE Al gsl9 o, B % absorbance 24 VERYY]

o

2) Mz =3

A x}A(color difference meter, CR300, Minolta, Japan)ZE
o]&-3te] CIE L(H =), CIE a(q M%) 2 CIE WA e)E &
gatsict.

3) Bx FF

.

1,000 mL B]A] FAIAIRE 500 mLE A2 % 40T &2
71l Wol 2A1ZF FRP HAAZ g Adle] Zhlz
viscometer (BH Model, Japan)Z& o]&3sle] =43t
Speed 20(factor: 5)0 2 A &3] 187 AAIHoH 237k
& oheat ol ekt

7 E(centipoise : CP) = Tlo|d =%k X S(factor)

&4 3eHmg/100 mL) = (hx2.5/(mxV)

h=hydroxyproline, m=A] 258 2L V=53

% A
EZgoow JFE 44 F BIIES A 7
g S Hd ARE 530 mmolM FHES 23
.

6) THSZA}
12799] B 295 W g3l g
PHoR 2PSATHeRE Tt - 5, B0 - 4, BWEelT) -

3, ®BTh =2, o}F Hoh = ).

7) £ st &3

AOAC(1990) ol 2|3

=1
M

451 Th
8) #71=(Na, Ca) &2 53
W 25 50 mLE A3t AOAC(1990) HhgEdl 24
sk,
9) Zz2a| 53

A eke calorimeter(Parr 1261, USA)E ¥-Alslst).

W &2 150 mgs # 8| Ealdo] Y1 6N HCl 40 mL
A

& 7hele] Aarkas FYS F, WSt 10T 244
AR B, FREEeN $7, FLEST]R 50
ColN @ALE FUAAT Sl $REY, FREZ B
e Mol FuEGaAR &7 TRV AL 35 wy
m, A% Z0 Az 2

o
o
5
=4
¢
(o
g
&
p=3
=
jan)
o
[\®]
i



360 gy Sk Fha]x] A 229 A 45(2002)

B AF 7R o]dd AE AR At <y e
cysteic acid®} methione sulfone @ & H3FA]7] & Al7]e] o}
Wk BA e A,

A
A

SAS(1998) program-& ©]&3to] Duncan®] th57]
7+ Qo]

7F 9Q17ke] #9]A(p<0.05)E Blm FAslsith

N
iy
ar Ao

ox
rE
o
fi

2o W2 A &
= Table 13 Pt Bxol AxofA g 2ol
& FEo ¥sle] foAeZ =9k (p<0.05), S}

2% Bge) Baghli Aols) gk &

lo
& [o go rlrﬂ%é
N
o
pw

o

o
Enis
Ho O

I,
:oé

Jo
o
i

o

fru
Anj
Wi

=
3211
l:l o
L
£

5y

=

<

=N

fusl

L
=2
2

a2 weron, S 5(b value)d| A & F-2] A
SATHP<0.05). o] A&
sto] oS wiokAl {7l

=

o

E

gy o io
A8 ol fo gy
=
2 oo o
rlrrli_g>P4
Piérgi.‘l
o =

2
fol
ol
fr
N
k1
pacs
e
2
ol
k1
2,
=
i
2
BN
ol
%
o 1
I
:og
2o
Ut

Table 1. Comparison of physico-chemical characteristics
for water extract extracted from bull's bones of different
breeds

Chondroiti
Breed Turbidity  Viscosity Collagen ;)Lr:]f; i);tm
9 P 1
(%) (CPy  (mg/100 mL) (mg/100 mL)
Hanwoo 0.98+0.06" 6.88+025 3320+1.32° 81.77£4.95

Holstein 0.7940.04° 6.16+0.13" 33.16+0.87° 116.86+8.99°
Imported 0.79+0.06° 6.05+0.11° 13.77+£1.20"  79.46+8.46"

*CP : centipoise.
*® Means with different letter in the same column are diffe-
rent(p<0.05).

Table 2. Comparison of CIE color characteristics for
water extract extracted from bull's bones of different breeds

CIE
Breed
L a b
Hanwoo  24.93+0.62°  2.96+0.10" ~2.41+0.08°
Holstein ~ 2327+026"  3.25+0.05° -2.07+0.04°
Imported  22.52+042°  3.14£0.10"  -148+0.12°

* CIE : Commission Internationale de Leclairage, L(lightness),
a(redness), b(yellowness).

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

Table 3. Comparison of sensory characteristics for water
extract extracted from bull's bones of different breeds
(unit : score)

Overall
mean

Breed Color Flavor Taste

3.30+0.07" 335+0.05° 3.35+0.06"
2.78+0.07" 2.75+0.06° 2.79+0.07°
2.62+0.07° 2.74+0.08°

Hanwoo 3.39+0.06"
Holstein  2.85+0.07°
Imported 2.97+0.09° 2.62+0.07°

*Sensory values were based on 5 point hedonic scale(5 = very
good, 1 = very bad).

*Means with different letter in the same column are
different(p<0.05).
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Table 4. Comparison of nutritional characteristics for water extract extracted from bull's bones by different breeds

Breeds Total nitrogen (mg/L) Na (mg/L) Ca (mg/L) Calore (cal/l mL)
Hanwoo 1225.30439.13" 31.60£3.30° 13.79+0.66" 31.94+2.34°
Holstein 1173.20+49.61° 46.67+4.65 14.0140.78" 33.44£197
Imported 639.90 £ 80.88" 33.50+3.29° 7414045 20.35+2.20°

"® Means with different letter in the same column are different(p<0.05).

Table 5. Comparison of amino acid composition for water
extract extracted from bull's bones of different breeds

(mg%)
Breed
Amino acids
Hanwoo Holstein Imported
Cystine 2.77+£0.25 2.32+0.19 3.05+ 034
Methionine 6.32+0.95° 4194037 381+ 1.19°
Aspartic acid  39.91+0.59 37.4345.13 38.81+11.23
Fhreonine 14.40£0.22 13.97%£1.79 1442+ 4.19
Serine 21424048 20.62+2.65  21.07+ 6.07
Glutamic acid  69.21+1.68 65.34+9.08 67.31+20.33
Glycine 135.83£2.63  128.44+8.20 136.22+39.49
Alanine 60.83+2.14 56.33+7.85  56.80+17.14
Valine 16.03£0.27 15.86+2.08 17.10+ 5.44
Isoleucine 11.35+£0.39 12.01 +1.68 11.97+ 3.80
l_eucine 24.77x£0.95 25.69+3.51 26.56+ 8.68
[yrosine 5.85+0.21 6.90+1.17 6.35+ 1.76
Phenylalanine  14.5740.60 19.34+0.97 16.04+ 433
Lysine 23.70+0.82 25.85+£2.63 2434+ 735
Histidine 6.59+0.19° 10.64 +0.86" 748+ 1.84*°
Arginine 49.78+0.54 47424587  45.73+13.80
Proline 78.58+1.86 76.40+£9.59  76.16+£22.62

** Means with different letter in the same row are significantly
different(p<0.05).
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