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Abstract

Followings are the obtained results from the experiment of changes in content of
proximate composition, free amino acid and nucleotides in soup prepared from beef
brisket, leg bone, tripe and small intestine according to the diverse heating times-3,
6,12, 18, 24,30 hrs. The content of moisture in each sample is decreased from 97~99%
in § hours heating to 95~97% after heating 30 hours. On the contrary, the content
of crude protein and crude fat are gradually increased in proportion to the length of
heating times and it showed a rapid increasement when it was boiled 6~12 hours
long. We can extract the most protein from the soup stock of tripe among all samples
and the most crude fat from the leg bone.

The contents of free amino acids is gradually increased in proportion to the length
of heating times. Especially after being boiled longer than 18 hours it is increased
obviously. In the soup stock prepared from the brisket, the lysine and alanine were
contained the most. In leg bone soup stock, glutamic acid and histidine were extracted
the most but bone soup stock, glutamic acid contents were decreased a little in longer
heating. In the soup stock of tripe, glutamic acid which is contained very little in a
raw material was extracted more as increasing times. In the soup stock of small
intestine, lysine and glutamic acid were extracted the most. The least content in free
amino acid from each sample was cystine which is sulphur-containing amino acid.
These result suggest that, in order to get enough extraction of amino acid, crude fat,
18 hours heating is the most useful while 5 -IMP, which is the taste compound of

meat, is extracted at 3 hours heating.
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Table 1. Conditiors for emino zecid analyzer for
free amine acids

Instrument : LKB 4151 Alpha plus amino acid

analyzer.
Integrator : LKB 2220 integrator
Flow rate : Buffer 35 ml/h, Ninhydrin 25ml/h

Wave length: 440nm 570 nm.

Column Size: ¢4,6mmx200 mm

Buffer : pH 3.2-pH 4, 25-pH 6. 45-0. 4 N NaOH
Temp : 50°C-58°C-90°C-50°C
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Table 2, Cenditions for HPLC analysis for nucle-
otides and their related compounds

Instrament : LKB 2150 HPLC

Column : Li Chrosorb RP-8(¢4 mm X250
mimm)

Mobile phase : 0.05M phosphate Buffer pH
7.0

Wave length : 254nM, 0.05AUFS
: LKB 2138 UVICORD
: Rheodyne 7125 inj

Injection Volume: 20 gl

Detoctor
Injector
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Table 3. Proximate contents on raw materials of
beef brisket, leg bone, tripe, and small
intestine
(Wet basxs)
Component Samples Contents(% )
Moisture bristket 69.87
leg bone 16.10
tripe 68. 45
small intestine 70.24
Crude protein brisket 25.21
leg bone 19.57
tripe 19.19
small intestine 17.56
Crube fat brisket 2.00
leg bone 36.53
tripe 9.39
small intestine 10.68
Total ash brisket 1.8
leg bone 27.78
tripe 0.62
small intestine 0.75
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£ alanine 30.82mg2 Histidine ] 22.97 mgoe] gl
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Fot A ol wal A4 Frhsgled %
Az Fhd Ao FhA who] F7hE of lysine 26.47 mgA,
phenylalanine 4,70 mg%, alanine 5.79 mg% o) c}.
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Table 4. Proximate contents in soup stock of beef brisket, leg bone, tripe and small intestine with

heating times (wet basis)
Contents(%)
Component Samples
3hrs thrs 12hrs 18hrs 24hrs 30hrs
Moisture brisket 98. 69 98. 60 98. 04 98.02 97.14 97.69
leg bone 97.90 97.88 97.61 96.98 95.24 95.12
trip 99. 02 97.77 96.76 96.39 96.33 96.03
small intestine 98. 87 98.24 98.21 98.21 97. 80 97.75
Crude Protein brisket 0.73 0.99 1.55 1.59 1.75 1.83
leg bone 0.01 0.11 0.15 0.24 0.24 0.24
tripe 0.59 1.36 2.46 2.70 2.72 2.77
small intestine 0.77 1.04 1.47 1.47 1.47 1.47
Crude fat briske 0.01 0.02 0.08 0.08 0.08 0.08
leg bone 0.32 0.61 1.08 1.14 2.33 2.33
tripe 0.17 0.57 0.57 0.67 0.71 0.71
small intestine 0.03 0.16 0.19 0.21 0.25 0.26
Total Ash brisket 0.18 0.18 0.19 0.19 0.20 0.20
leg bone 0.10 0.11 0.15 0.24 0.24 0.24
tripe 0.01 0.01 0.04 0.05 0.06 0.10
small intestine 0.07 0.07 0.08 0.08 0.09 0.10

Table 5. Free amino acids contenrts in raw material of beef brisket, leg bone, tripe and small intestine
(wet basis)

Samples (mg%)

amino acids

brisket leg bone tripe small intestine
Asp 4.94 4.20 4,95 19.90
Thr 4,59 3.65 1.85 15.55
Ser 6.91 3.33 8.10 20. 81
Glu 8.44 9.98 1.95 46.69
Pro 4.02 2.34 12.03 14. 80
Gly 9.13 6.69 3.07 14.83
Ala 39. 82 6. 87 4.48 27.21
Cys trace 0.12 trace trace
Val 5.35 2.54 4.79 16.77
Met 2.11 0.90 2.62 9.57
Isoleu 0.30 1.00 4.17 11.72
Leu 6.42 2.20 4.41 26.48
Tyr 5.76 2.18 trace 12.05
Phen 6.83 7.10 1.35 18.37
His 22.97 9.94 1.67 7.91
Lys 153.73 4.51 8.47 46.95

Arg 5.79 1.93 trace 22.92
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Table 6. Changes of free amino acids contents in soup stock of brisket with heating times
(Wet basis)

Contents(mg%)
aminos acids

3hrs ghrs 12hrs 18hrs 24hrs 30hrs
Asp 0.40 0.45 0.47 0.53 0.63 1.23
Thr 0.38 0.57 0.73 0.76 0.64 1.12
Ser 0. 50 0. 80 1.02 0.99 1.05 1. 87
Glu 0.84 1.32 1.72 1.76 1.67 2,31
Pro 0.33 0.73 0.94 0.81 1. 00 1.46
Gly 0.52 0.92 1.19 1.12 1.10 1.93
Ala 2.54 4,12 5.40 5.79 4,53 7.58
Cys — — — -— — —
Val 0.36 0.91 1.07 1.21 0.64 1.46
Met 0.13 0.57 0.66 0.64 0. 61 0.90
Iso leu 0.22 .46 0.53 0.59 0.52 0.76
Leu 0.41 0.83 1.02 1.04 0.94 1.45
Tyr 0.34 0.90 1.31 1.43 3.29 3.66
Phen 2.58 2.71 2.22 4.70 4.70 14.04
His 3.19 6.05 7.89 8.69 6.23 10.76
Lys 13.35 17.27 15. 86 26.47 27.09 33.55
Arg 0.33 0.27 0.53 0.53 0.43 0.68

Table 7. Changes of free amino acids contents in soup stock of leg bone with heating times
(Wet basis)

Contents(mg%)
amino acids

3hrs 6hrs 12hrs 18hrs 24hrs 30hrs
Asp 0.31 0.29 0.38 0.43 0.46 0.67
Thr 0.25 0.20 0.20 0.22 0.21 0.27
Ser 0.36 0.28 0.33 0.33 0.33 0.41
Glu 0.99 0.83 0. 85 0.87 0.82 0.70
Pro 0.27 0.63 0.54 0.61 0.55 0.48
Gly 0.59 0.52 0.53 0.62 0.65 0.83
Ala 0.65 0.59 0.56 0.60 0.59 0.55
Cys 0.05 0.05 0. 06 0.06 0.07 0.08
Val 0.21 0.21 0.21 0.21 0.21 0.21
Met 0.19 0.21 0.26 0.32 0.39 0.81
Iso leu 0.14 0.15 0.19 0.21 0.23 0.32
Leu 0.28 0.17 0.33 0.36 0.38 0.50
Tyr 0.21 0.20 0.25 0.29 0.29 0.29
Phen 0.22 0.21 0.25 0.25 0.27 0.28
His 1.23 1.75 2.58 . 3.61 2.82 3.07
Lys 0.52 0.47 0. 40 0.43 0.39 0.38

Arg 0.15 0.13 0.15 0.15 0.17 0.19
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Table 8, Changes of free amino acids contents in soup stock of tripe with heating times

(wet basis)

Contents(mg%)
amino acids

3hrs 6hrs 12hrs 18hrs 24hrs 30hrs
Asp 0.49 0.26 0.46 0.74 0.74 1. 04
Thr 0.17 0.17 0.19 0.26 0.23 0.17
ser 0.27 — 0.38 0.48 0. 42 0. 47
Glu 0.63 0.47 0.68 0.88 0.93 1.91
Pro 0.20 0.55 0.69 0.89 0.88 1.63
Gly 0.34 0.35 0.35 0.36 0.38 0.44
Ala 0.20 0.51 0.65 0.68 0.68 0.85
Cys — — — — — -
Val 0.16 0.25 0.39 0. 56 0.50 0.68
Met 0.11 0.16 0.24 0.30 0.41 0.75
Iso leu 0.12 0.14 0.19 0.48 0. 46 0.36
Leu 0.32 0.18 0.35 0.48 0.46 0.68
Tyr 0.25 0.25 0.71 0.73 — 1.04
Phen 0.20 0.35 0.53 0.60 0.65 0.66
His 0.16 0.09 0.40 0.50 0.44 0.48
Lys 0.67 0.39 0. 80 0.94 1.10 0.85
Arg 0. 09 0.11 0.14 0.25 0.17 0.24

Table 9. Changes of Free amino acids contents soup stock of small intestine with heating times

(Wet basis)

Contents(mg%)
amino acids

3hrs 6hrs 12hrs 18hrs 24hrs 30hrs
Asp 3.19 2.91 3,37 4,26 3.66 4,84
Thr 2.56 2.24 2.67 3.80 2.95 4,23
Serine 3.23 2.91 3.41 4,94 3.85 5.62
Glu 6.45 6.09 6.71 9.81 7.26 11.14
Pro 2.08 1.82 2.17 3.14 2.55 3.58
Gly 2.28 2.34 2.62 3.84 3.18 4.69
Ala 4,02 3.74 4.43 6.34 5.04 7.35
Cys trace — — — — —
Val 2.58 2.21 2.59 3.71 2.94 4.19
Met 1.20 0.94 1.16 1.54 1.72 2.14
Isoleu 1.97 1.57 1.93 2.77 2.18 3.10
Leu 5.22 4.40 £,51 7.76 5.96 8.63
Tyr 4.10 4.28 5,09 7.37 6.31 9.06
Phen 4.90 £.51 5.35 7.67 6.31 8.79
His 1.39 1.19 1.41 1.97 1.52 2.00
Lys 6.79 6.18 7.04 9.74 7.54 11.10
Arg 3.69 3.18 3.66 4,93 3.94 5,60
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Table 10. Content of nucleotides and their related compounds in raw material of beef brisket, leg

bone,8tripe and small intestine

(Wet basis)

Nucleotides and their

related Compounds

Samples (ug/ml)

brisket leg bone tripe small intestine
ATP 65.17 32.6 13.6 29.8
ADP 446.8 36.5 67.2 276.4
AMP 109.2 49.1 117.2 357.0
5/-IMP 87.0 83.3 43.2 405.1
Inosine 1,096.0 3.4 — 32.6
Hypoxanthine 505.6 1.6 10.7 66.7

Table 11. Contents of nuceotides and their related compounds in soup stock of beef brisket, leg bone,
tripe and small intestine with heating times

(Wet basis)

Nucleotides and Contents(pg/ml)
Samples their related
Compounds 3hrs ghrs 12hrs 18hrs 24hrs 30hrs
ATP 31.94 28.68 29,33 23.46 14,34 6.52
ADP 22.34 19.99 12.94 11.76 8.23 5.88
brisket AMP 142.8 148. 3 168. 42 157.08 172.62 —
5/~-IMP 88.04 60.20 58.12 39. 67 32,36 20. 88
Isonine 111,94 125.93 177.23 167.90 207.55 205. 22
Hypoxanthine 37.92 41,40 12,01 38.24 47.72 42,98
leg bone ATP trace — — — — —
ADP 16.53 14.22 12, 87 10. 93 10. 98 7.11
AMP 0.71 1.09 1.04 0.07 1.05 0.66
5-IMP 4,23 3.45 3.87 3.91 3.43 3.21
Inosine 0.41 0.28 0.31 0.21 0.17 0.16
Hypoxanthine 0.33 0.28 0.49 0.66 0.82 0.58
ATP 3.43 2.27 5.44 4,41 — 4.54
ADP 7.29 4,23 1.18 1.03 9.06 8.23
tripe AMP 7.73 3.65 12.6 11.93 10.21 10.12
5-IMP 4.52 2.92 7.13 6.96 6.84 6.89
Inosine 6.52 5.13 8.63 9.56 8.16 8.40
Hypoxanthine 1.80 1.64 4.27 6.29 5.72 7.08
ATP 27.4 55.22 14.64 16. 98 16. 46 15.68
ADP 17.76 11. 16 10.35 6.82 4.70 4.11
Small intestines =~ AMP 51.07 29.23 31.37 34.82 23.1 28.90
5~IMP 23.73 12,11 12.77 14.20 12,11 12.67
Inosine 40. 81 24.95 38.48 47.81 38.94 36.61
Hypoxanthine 13.90 12,00 26.24 45,19 39.34 38,74
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