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Abstract

The content of total lipid, cholesterol and fatty acid in Korean styled various beef broths was
examined before and during boiling to determine the influence of cooking time. The values obtained
from the broths of brisket, ox-tail and small-intestine were determined by using G. C. The highest
total lipid value among small-intestine, brisket and ox-tail was in the small~intestine, The content of
total lipid in the boiled meat decreased during cooking with the exception of the brisket. Total lipid
content found in the broth of brisket meat increased until 6hr and then decreased at cooking time of
8hr and 10 hr. The highest total lipid contents in the broths of brisket, ox-tail and small-intestine
were found when the cooking time were 6hr, 10hr and 4 hr, respectively. The main fatty acids
found in the broths of brisket, ox-tail and small-intestine were Cis, Cis, Cis, Cis:n and Cis:i. The
content of Cig:q and Cys:» from the brisket meat increased until 4hr’s cooking, especially Cis:s increased
significantly until 6 hr cooking. The highest ratios of unsaturated to saturated fatty acid (UNS/S)
in the meat of brisket and ox-~tail were found in the 2hr and 4hr cooking, respectively. The ratios of
UNS/S in the broths of both of brisket and small-intestine, and ox-tail were highest in the 4hr and
2 hr cooking, respectively. The content of total cholesterol (TC) was the highest in the small-inte-
stine and the highest percentage of ester cholesterol was 5.4 in the brisket. The content of TC in
small-intestine, brisket and ox-tail was decreased significantly after 2 hr cooking. Precentage of the
ester in the brisket was the highest when the cooking time was 8hr. Only trace amount of total
cholesterol was found in the broth,
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1) Chloroform-methanol £ZA(2: 1v/v)

2) Acetone-ethanol Z|(1:1v/v)
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4) Diethylether

5) Potassium hydroxide in methanol; 10ml®j %
Fo] 10g9 KOHE S8l o1& 50ml7t & o
7}=] methanol -& 7}gte}.
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(1) Instrument

- Varian Aerograph 204-IC with flame ionization
detector

(2) Column ‘

6/X14”" stainless steel with 10%
EGSS-X on chromosorb W 60/80 mesh’
(3) Temperature

Detector temp; 230°C

Injector temp; 210°C

Column temp; 160°C Isothermal
(4) Chart speed

20 inch/60 min=14 in/hr
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3 ul

S A

Azrl 7 22T YA

al Cholesterol #4431 365

2 ¥

e

1. MARe RiE #RY

o)

], my, F39 A ARy A
Z2R2]% Table 14]4] B3 ule} ko] 94 ulul

gl Sl dalow T AL ¥ AR

_I]}lv

kol
1T IR T e
ze & Fge] YolAe A FFo] wWETFH
L

total cholesterol §+gFo] wmhgro}l ¢kx|viz] Zy]E&
WA A Aol APgolE LT total chol-
esterol P& A Vel E o] E 4544 4
7)o} §-8= cholesterol & of 32 free form o]l
o1 ester cholesterol & 3.4~5.4% & &3 = 9t}
g A3he B2 AT ARALE AAg
tha~28), 4 M9 2 total cholesterol of oL ester
cholesterol ¥} 7} 713 &.& R L okxwl g gl
k=i 2] 7] 4] unsaturated fatty acid(UNS):=
56.0% 2 thE Xelo) wjsled #l @A qeke] By,
® okAulE] e} me] 3] F9 oleic acid §HFE 7
7—.l 44.44%, 45.94% 2 o} & AukabRe AHA gl
3tz gl
Saturated fatty acid(S)e F337 Fd4 74T
ko] whgro™ 2 % stearic acid 7} Zbg wskE
UNS/Seo] gelde okA=zEl2r7F 1.27T 2 &
29 mync} s 4

rl

2. ZElAlzZiol oiE KEo BHE

==

zel Az BE A WHE ARG A A
oz zeA AAA

Table 1. Total lipid, total fatty acid and total cholesterol in raw samples

Total lipid Total Saturated Unsatura(tied
fatty acid fatty acid fatty aci
Sample £/100g g/100g g/100g g/100g
tissue w.t. tissue w.t. tissue w.t. tissue w.t.
Brisket 3.90- 2.3 1.03(44.0) 1.31(56.0)
0X-tail 40.0 13.95 7.26(52.0) 6.69(48.0)
Small-intestine 70.34 46.60 33.36(72.7) 13.24(29.7)
Total Free E;telar | : or
cholesterol cholesterol cholestero %
Sample UNS/S mg/100g mg/100g mg/100g Ester
tissue w.t. tissue w.t. tissue w.t.
Brisket 1.27 111 105 6 5.41
OX-tail 0.9 148 143 5 3.38
Small-intestine 0.28 221 212 9 4.01

( ): Percentage for total fatty acids
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Fig. 1. Change of total lipid contents in meat
of beef broths during cooking.
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esters of raw small-intestine of beef.
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Table 2. Effects of cooking on the fatty acid composition of beef broths

Fatty g /112&:; 2hr cooking 4hr cooking 6hr cooking 8hr cooking 10hr cooking

Sample

acid  tissue

w.t meat* soup™* meat soup meat  soup meat  soup meat soup

Cu 0.12 0.05 3.5 0.05 3.3 0.05 4.0 0.05 3.5 0.05 4.0

Cis 0.43 0.48 3.4 0.52 2.8 0.61 7.5 0.59 12.3 0.60 8.8
Brisket Cis 0.48 0.53 2.0 0.52 3.1 0.65 5.2 0.61 8.9 0.64 5.8
Cis:1 1.04 1.20 3.7 124 6.1 1.26 10.5 1.24 16.6 1.05 1.1
Cis:z  0.27 0.37 0.5 0.37 0.4 1.38 0.8 0.47 1.2 0.59 1.2
Cis 0.71 0.72 19.5 0.75 20.1 0.71  21.5 0.74 24.7 0.78 23.7
Cis 4.14 4.21 28.7 4.45 31.0 4.54 31.7 5.53 33.5 4.58 35.6
0X~tail Cis 2.41 2.00 18.6 2.44 17.4 2.00 16.4 2.05 19.8 2.10 20.1
Cien 6.41 7.33 30.1 12.33 25.7 10.56 32.7 10.76 35.1 7.81 33.4
Ciz:2  0.28 0.25 2.3 0.29 2.7 0.28 2.1 0.32 2.9 0.31 2.74
Cia 1.94 1.36 110 1.34 340 1.53 180 0.93 55 1.47 76
Cis 15.06 10.50 980 12.54 2900 11.76 1700 8.76 520 10.80 730
Small- Cis 16.36 11,67 1400 11.33 4200 11.01 2400 5.70 720 11.39 980
intestine Cig:n 12.54 8.20 920 8.41 2900 8.80 1600 4.20 490 8.70 670
Cis:2 0.70 0.83 82 0.80 200 0.72 50 0.27 50 0,65 50
*:g/100 g tissue w.t.
** 1 ppm
2.0 1.0r
1.6+ 0.8r
wn BRISKET
(’ 1.2 BRISKET ~ 0.6+
9 OX-TALL P OX-TAIL
5081 > 04t SMALL
INTESTINE
04 >\°_.__o——-0\o/oSMALL . L
INTESTINE 02
0 2 4 6 8  10({HOURS) ) 2 4 6 8 10 (HOURS)
COOKING TIME COOKING  TIME
Tig. 5. Change of ratio of unsaturated to Fig. 6. Change of ratio of unéaturateyd» fo
saturated fatty acids in meat of saturated fatty acids in soup of beef

beef broths during cooking. broths during cooking.
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Tabel 3. Comparison of free and ester cholesterol contents of various beef broths

during cooking

Total cholesterol Free cholesterol Ester cholesterol

Total lipid Moisture

N

Q

o
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2 A
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Fig. 7. Change of total cholesterol contents

6

8

10{HOURS)

in meat of beef broths during

cooking.

Cooking mg/100g mg/100g mg/100g 9% Ester g/100g g/100g
Sample before & tissue w.t. tissue w.t. tissue w.t. tissue w.t. tissue w.t.
afte
r meat soup meat soup meat soup meat  soup meat soup
raw 111 105 . 6 5.41 3.90 7
2hr 77 0.16 74 0.10 3 0.06 3.89 38.13 5.30 0.01 66
Brisket 4hr 66 0.17 61 0.11 5 0.07 7.58 41.17 5.32 0.19 68
6hr 66 0.08 62 0.05 4 0.04 6.06 50.00 7.35 0.28 63
8hr 77 0.35 69 0.16 8 0.19 10.39 54.29 6.81 0.25 68
10hr 71  0.13 65 0.06 6 0.07 8.45 51.54 6.44 0.26 67
raw 148 : 143 5 3.38 40.0 77
2hr 102  0.15 97 0.13 5 0.02 4.90 13.33 35.0 0.05 56
0X-tail 4hr 136 0.14 131 0.14 5 0 3.68 0 38.0 0.06 57
6hr 141  0.38 139 0.34 2 0.04 1.42  10.53 29.0 0.07 63
8hr 91 0.21 88 0.19 3 0.02 3.30 9.52 32.0 0.08 65
10hr 120 0.22 110 0.18 10 0.04 8.33 18.18 33.0 0.10 55
raw 221 212 9 4.07 70.34 61
2hr 201 0.45 194 0.42 7 0.03 3.50 6.67 60.1 0.90 58
Smajl- 4hr 192 1.01 183 0. 88 9 0.13 4.69 12.87 54.0 1.63 51
intestine 6hr 334 0.58 323 0.47 11 0.11 3.29 18.97 50.0 0.92 62
8hr 124 0.32 116 0.28 8 0.04 6.89 12.50 44.30 0.58 58
10hr 299 0.44 285  0.39 14 0.05 4.68 11.36 53.0 0.80 55
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