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Scientific study for the standardization of the
preparation methods for SULNONGTANG.

Abstract

SULNONGTANG is a kind of “goomkok”-korean typical soup made with beef,
bone and organs, and is belived to be as a good source of portein and calcium,
but there is no standard formulation for that.

In order .to set up the standard formulation of SULNONGTANG cooking me-
thod, I have perfermed a nutritional analysis of change in the components of
SULNONGTANG, which contained the proximate composition, free amino acids,
nucleotides, cholesterol, calium, phosphorus and iron.

The conventional SULNONGTANG were cooked by conventional methods varing
cooking time and ingredient.

And also the current Market SULNONGTANG were cooked by the same me-
thods for conventional SULNONGTANG and adding beef’s head, hooves or knee
bones.

The result obtained in this study were as fallows:

1. In case of conventional SULNONGTANG, the most desirable cooking time
was from 12 to 18 hours, the preparation method for group A was the best to
maintain the optiml amount of nutrients and 5-IMP.

2. In Market SULNONGTANG, nutritional contents were poorer than that of
conventional SULNONGTANG. When the beef's head was added to the Market
SULNONGTANG, nutritional status were more desirable than those added hooves

or knee bones.
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Table 1. Recipe of SULNONGTANG

Ingredients

AN brisket leg bone head hoof kneebone tongue breast tripe
Sample group
A. B 600 300. 3500 500 300 600 400 300
C, 1200 1200 — — — — _
C,; 1200 1200 1000 — — — _ _
C C, 1200 1200 1000 — — — —
Cs 1200 1200 1000 — — _
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Table 2. Cooking methods of SULNONGTANG

i lume of
Cooking amount voiu
Sample g . of liquids at
Group t(lhnggrs) methods of adding soup stock water final of
) cooking (/)
A A, 6 1st(at beginning of heating): 12 10
head +leg bone+hoof+knee bone
2nd(at 2hrs after heating): tripe
3rd(at 4hrs after heating):
brisket+tongue+breast
A, 12 1st(at beginning of heating): . 12 8
head+leg bone-+hoof+knee bone
2nd(at 4hrs after heating): tripe
3rd(at 8hrs after heating):
brisket+tongue+breast
A, 18 Ist(at beginning of heating): 12 6
head+leg bone+hoof+knee bone
2nd(at 6hrs after heating): tripe
3rd(at 12hrs after heating):
brisket+tongue+breast
B B, 6 putting all ingredients at beginning 12 10
B, 12 12
B, 18 12
C C, 12 1st(at beginning of heating): leg bone 12 8
2nd(at 8hrs after heating): brisket
C, 12 1st(at beginning of heating): leg bone-+head 12 8
2nd(at 8hrs after heating): brisket
Cs 12 1st(at beginning of heating) leg bone+ hoof 12 8
2nd(at 8hrs after heating): brisket
C, 12 1st(at beginning heating) leg bone+knee bone 12 8

2nd(at 8hrs after heating); brisket

Table 3. Conditions of amino acid analyzer for
free amino acid.

Table 4. Conditions of HPLC analysis for

nucleotides and their related compounds.

Instrument:

Integrator:
Flow rate:

Wave length:

Column Size:

Buffer:

Temp:

LKB 4151 Alpha plus amino
acid analyzer.

LKB 2220 integrator

Buffer 35ml/h, Nihydrin 25ml/h
440nm 570nm.

¢ 4.6mm X 200mm

pH 3.2~pH 4.25~pH 6.45~0. 4N
NaOH

50°C~58°C~90°C~50°C

Instrument:
Integrator:

Column:

Mobile phase:
Wave length:
Detector:
Injector:

Injection
Volume:

LKB 2150 HPLC
LKB 2220 Integrator

Li Chrosorb RP-8
(p4mm X 250mm)

0.05m phosphate Buffer pH 7.0
254nM, 0.05AUFS

LXB LKB 2138 UVICORD
Rheodyne 7125 injector

20pl
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Table 5. Gas Chromatography conditions
of cholesterol analysis

Varian Vista 402

SCI. GLAS. ENG. Co-BP-1 Colum
(¢ 0.32mm X 25m Fused Silica
Capillary Column)

Colum temp.: 250(1)-5°C/min.-285(10)
Detector: FID

. F, Flow rate 30ml/min.
Air Flow rate 300ml/min.
Hydrogen

Instrument:
Colum:

Carrier gas:
Inlet Pressure 12psi.
SPLIT Ratio 1:50

Make-up gas: 107!X2

Table 6. Conditions of GC/MS analysis for total

cholesterol
Instrument: Shimadzu GC/MS-QP 1000
Column: S.G.E. BP-1, Glass fused

Capillary Column

Ion source voltage: 70eV

Mass range: 30~400M/Z
Separator temp.: 310°C
Ion source temp.: 330°C
Injector temp.: 300°C

250°C(1min.)-5°C(1lmin.)-
285°C(10 min.)

10:1
Helium (speed: 33cm/sec.)

Column temp.:

Split ratio:
Carrier gas:

Gas Chromatography(G.C) 2 2435l o+ £4x27
.. Table 59} 7t}

Cholesterol 8] peak ¢] == s g3 VISTA 402
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Table 7. Proximate contents of SULNONGTANG
liguid protion (wet basis, %)

Co<1ponent moisture crude Crude total
Sample Group protein fat ash
A, 97.00 2.45 0.12 0.21
A, 95. 48 3.89 0.19 0.30
Ay 91.16 7.87 0.28 0.32
B, 96. 40 3.23 0.13 0.21
B, 93.17 6.28 0.16 0.24
B, 90. 08 8.97 0.28 0.32
C 98.12 1.36 0.16 0.13
C, 96. 01 3.01 0.18 0.17
Cs 96. 98 2.50 0.24 0.13
C, 96.72 2.24 0.23 0.16

Table 8, Preximate contents of SULNONGTANG-

meat portion (wet basis %)

Component crude crude  total

moisture A
Sample Group protein  fat ash

A, 66. 08 24.80 8.59 1.02
A, 66. 35 22.54 10.19 0.96
As 67.31 20.67 11.07 0.60
B, 66.98 21.31 10.12 0.98
B, 67.70  20.54 10.60 0.97
B, 68.94 19.06 11.01 0.58
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Fig. 2, Crude protein Contents of
SUNONGTANG-meat portion.
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Table 9. Free amino acid contents of SULNONGTANG:-liquid portion

(wet basis, mg%)

Sample Group

A, A, A, B, B, B, C, C, Cs C,
F.AA.
Asp 0.79 1.09 1.46 0.84 0.82 1.99 0.40 0.62 0.41 0.45
Thr 1.05 1.16 1.64 1.09 0.74 2.09 0.44 0.61 0.40 0.42
Ser 0.83 0.64 0.70 0.14 0.14 0.79 0.43 0.67 0.44 0.40
Glu 4.45 5.22 7.07 4.96 4.20 11.28 1.21 2.03 1.25 1.25
Pro 0.89 1.06 1.58 0.97 0.82 2.02 0.35 0.62 0.38 0.35
Gly 2.86 3.52 5.38 3.16 3.47 7.94 2.35 2.96 2.57 2.59
Ala 5.20 6. 40 13.93 6.59 6.79 14.83 0.08 2.85 2.21 2.42
Cys 0.86 0.35 0.52 0.27 0.51 0.50 0.17 0.21 0.19 0.16
Val 1.16 - 1.50 2.01 1.30 1.37 2.38 0.15 0.20 0.18 0.19
Met 0.15 0.72 0.92 0.61 0.62 1.05 0.03 0.21 0.20 0.21
I-Leu 0.03 0.03 0.03 0.59 0.40 0.50 0.03 0.03 0.03 0.03
Leu 0.48 0.60 0.80 0.41 0.71 1.47 0.36 0.23 0.15 0.15
Tyr 5.33 5.12 5.05 11.92 7.15 7.60 2.06 5.37 6.25 8.14
Phe 4.93 7.89 1.54 1.75 1.37 1.14 2.48 3.30 2.71 4.57
His 1.70 2.64 3.33 2.41 2.91 3.32 0.82 1.11 1.07 1.91
Lys 2.34 2.40 2.73 2.03 2.37 2.89 0.18 0.83 0.62 0.77
Arg 0.06 0.45 0.42 0.03 0.25 1.00 0.01 0.42 0.04 0.04
3. BEMEBME Table 10. Free anino acid contents of SULNONG-
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TANG-meat portion (wet basis, mg %)

Sample Group
A, A, A; B B, Bs

F.A.A.
Asp 1.50 1.48 0.60 0.74 0.68 0.74
Thr 1.16 1.18 0.60 0.69 0.61 0.41
Ser 1.06 1.07 0.52 0.47 0.46 0.36
Glu 2.96 2.20 1.77 1.76 1.67 1.72
Pro 0.84 1.66 0.59 0.53 0.47 0.40
Gly 4.40 3.45 1.77 2.10 2.00 1.84
Ala 5.32 3.20 3.27 3.81 3.68 2.3l
Cys 0.12 0.13 0.12 0.21 0.21 0.21
Val 0.09 1.30 0.76 0.90 0.84 0.71
Met 1.21 0.40 0.29 0.34 0.32 0.32
I-Leu 0.47 0.22 0.33 0.35 0.31 0.18
Leu 0.98 0.94 0.77 1.14 0.92 0.55
Tyr 2.13 4.29 4.82 1.41 4.24 3.97
Phe 1.39 2.50 2.67 1.07 3.31 2.96
His 2.54 2.33 1.95 1.90 1.43 1.3%
Lys 2.40 2.96 1.82 2.30 2.13 0.65
Arg 1.02 1.30 0.59 0.53 0.53 0.55
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Table 11. Contents of nucleotides and their related compounds in SULNONGTANG-liguid portion
(wet basis mg%)

Nucleotide
APT ADP AMP 5/-IMP Inosine Hx
Sample Group

A, 0.86 3.04 5.86 1.48 0.29 5.57
A, 1.43 4.49 10.13 2.32 7.39 10.43
A, 1.22 7.17 10.73 2.40 1.37 11.71
B, 0.39 3.51 5.98 0.90 0.15 7.36
B, 1.51 5.85 8.71 2.03 0.59 10.59
B, 2.19 4.05 12.02 2.30 5.98 9.85
C, 0.36 0.53 5.18 2.24 2.37 1.90
C. 0.74 0.80 6.55 2.74 3.37 2.95
Cs 0.68 0.80 5.45 2.60 2.83 1.97
(O 0.48 1.51 7.47 2.45 4.13 3.41

Table 12. Contents of nucleotides and their related compounds of SULNONGTANG-meat portion
(wet basis, mg2%)

Nucleotide
ATP ADP AMP 5/-IMP Inosine Hx
Sample Group
Ay 2.78 2.90 13.82 6.30 10.80 10.15
A, 1.26 2.64 13.36 6.28 5.72 10.05
A, 1.00 2.60 8.15 4.44 2.50 7.27
B, 1.24 2.89 8.25 1.30 2.17 9.61
B, 0.87 2.39 5.19 1.10 1.69 5.19
B, 1.29 3.11 6.55 1.02 0.92 5.83

Table 13. Total cholesterol contents of SULNONGTANG-liquid portion (wet basis, mg%)

Sample group
A, A, A B, B, B, G, C. Cs C,

Cholesterol
Cholesterol* 45.00 64.14 87.21 83.22 85.67 88.01 50.21 72.49 50.00 46.99
Cholesterol** 0.05 0.12 0.24 0.11 0.14 0.25 0. 08 0.13 0.12 0.11

Cholesterol* : mg%/100g fat
Cholesterol**: mg%/100g soup

Table 14. Total chelesterol contents of SULNONGTANG-meat portion
(wet basis, mg%)

Sample Group

A, A, A, B, B. B,
Cholesterol
Cholesterol* 179.52 266.10 423. 44 366.12 360. 47 529. 54
Cholesterol** 15, 42 27.12 43.15 37.05 38.21 58.30

Cholesterol* . mg%/100g fat
Cholesterol**¥: mg2/100g meat
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Table 15. Ca. p and Fe contents of SULNONG-
TANG-liquid portion(wet basis, mg %)

Ca.P.Fe.
AN Ca P Fe
Sample Group
A, 8.31 18. 44 2.34
A, 13.98 20.53 2.47
A, 17.34 21.65 2.46
B, 10. 60 22.45 2.02
B, 14. 00 22.53 2.57
B; 17.53 22. 66 2.59
C, 5.79 8.05 0.58
C, 8.32 11.05 0.88
C, 7.81 12. 85 0.88
(O 6. 86 13.28 1.14

Table 24. Ca.P and Fe contents of SULNONG-
TANG-meat portion
(wet basis, mg %)

Ca.P.Fe

AN Ca P Fe
Sample Group

A, 61. 49 128.40 7.58
A, 56. 06 114. 40 5.21
A, 54.71 108. 38 5.30
B, 58,98 128.74 6.76
B, 53.74 109. 69 5.20
B, 53.80 * 108.78 4,41

mg‘éJ

Y
5 hours
12 hours

15 hours

104 I

Moy
1§
| ;
M
i (0
L |
KW s B, B B, CooG O
Ca Contents of SULNONGTANG-liquid
portion.

Fig. 3.
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