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Scientific study for the standardization of the preparation
methods for SULNONGTANG

Hee Soo Rim

Abstract

:signed for the standard formulation of SULNONGTANG coo-
king method, I have perfermed a sensory evaluation and physical properties of
conventional SULNONGTANG and Market SULNONGTANG.

The results were as follows: '

1. In case of conventional method, in term of the addition of ingredients, to
.maintain optimal nutrition and to achieve good appearance and taste from sliced
meat (Pyoun Yuk) of the beef's head, brisket, tongue and breast, the followings

are recommended cooking methods

1) For beef's leg bones, head, knee bones and tripe, it is reasonable to addition
from the beginning and to boil them for 12~18 hours.

2) Sliced meat from the head should be prepared after 4 hours boiling.

3) Brisket, tongue and breast should be added 2 hours before cooking is finished.

9. In Market SULNONGTANG, taste was poorer than that of conventional SU-
LNONGTANG.

When the head is added to Market SULNONGTANG, taste was more desirable

than those added hooves or knee bones.
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Table 1. Recipe of SULNONGTANG (2)

Ingredients .
_ brisket leg bone head hoot kneebone tongue breast tripe

Sample group

AB - 600 300 3,500 500 300 600 400 300
C C 1,200 1,200 - — — — —_ —
C, 1,200 1,200 1,000 - — — — —_
Cs 1,200 1,200 — 1,000 — — — —
C, 1, 200 1,200 - 1,000 .= T -
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Table 2. Cooking methods of SULNONGTANG

T . amount volume of
Cookin o
Sample time & methods of adding soup stock of liquids at
Group hours) water final of
( (O3] cooking(Z)
A 6 1 st(at begining of heating): 12 10
A ! head +leg bone-+hoof +knee bone
2nd(at 2 hrs after heating): tripe
3rd(at 4 hrs after heating): brisket- tongue+breast
A, 12 1st(at beginning of heating): 12 3
head +1leg bone+hoof +knee bone
2nd(at 4 hrs after heating): tripe
3rd(at 8 hrs after heating): brisket+tongue+ breast
A, 18 1 st(at beginning of heating): 12 6
head+1leg bone+ hoof +knee bone
2nd(at 6 hrs after heating): tripe
3rd(at 12 hrs after heating): brisket+tongue+ breast
B B, 6 putting all ingredients at beginning 12 10
B, 12 12
B, 18 12
C C, 12 1 st(at beginning of heating): leg bone 12 8
2nd(at 8 hrs after heating): brisket
C, 12 1st(at beginning of heating): leg bone+head 12 8
2nd(at 8 hrs after heating): brisket
C, 12 1st(at beginning of heating) leg bone-+hoof 12 8
2nd(at 8 hrs after heating): brisket
C, 12 1st(at beginning heating) leg bone+knee bone 12 8

2nd(at 8 hrs after heating): brisket

Table 3. Condition for Instron.

Sample height : 4 mm

Plunger diameter : 12 mm
Clearance : 2 mm

Chart speed : 200 mm/min
Cross head speed : 200 mm/min
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Table 4, Sensory evaluation of SULNONGTANG-liquid portion
Item Color Turbidity Viscosity Mouthfeel Taste
Panel
Sample Group I I I I I I I I I il
A, 4.8 3.7 3.7 4.3 3.8 4.1 4.6 4.2 4.6 3.5
A, 3.2 5.2 3.9 4.1 4.0 4.4 4.6 4.3 4.8 4.8
A, 2.0 1.1 3.0 3.6 4.9 4.3 4.1 4.7 4.6 4.6
B, 3.5 3.3 3.2 3.3 3.5 3.4 3.7 3.7 3.8 4.0
B, 2.5 2.6 2.9 3.4 3.5 3.4 3.7 3.7 3.8 4.0
B, 1.2 0.5 2.3 2.5 3.2 2.4 2.9 2.7 2.3 2.4
C 4.2 2.4 3.4 3.2 3.4 2.3 3.7 3.3 3.4 2.4
C, 3.8 3.6 3.9 3.8 4.1 3.7 3.5 4.4 4.1 4.3
Cs 4.7 4.0 4.3 3.8 3.6 4.1 3.7 4.0 4.0 3.9
C, 4.8 3.5 4.2 3.6 3.9 3.6 3.8 4.3 4.1 4.3
F value 12.22%  9.12%% 1.85 0.78 1.75 2.15*  1.23 1.51 3.08%% 3, 5p¥*
F 0.05%*=1.88 F 0.01*¥=2.41

1 Group(age: 20~39)

Table 5. Duncan’s multiple range test of sensory
evaluation of SULNONGTANG-liquid
portion(Color: 1 Group).

I Group(age: 40~65)

Table 6. Duncans multiple range test of sensory
evaluation

of SULNONGTANG-liguid
portion(Color: T Group)

Sample

G 1
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A (4.8)
A, (3.2)
Az (2.0)
B, (3.5)
B, (2.5)
{ B; (1.2)
C @2
C. (3.8)
Cs 4.7
Ci 4.8

*
*

Significantly different (*p<(.05--2.12)
. 1 Group (age : 20~39)
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Table 7. Duncatn’s multiple range test of sensory
evaluation of SULNONGANG-liquid por-

+ SEEUELE R

Table 8. Duncan’s multiple range test of sensory
evaluation of SULNONGANG-liguid por-

tion(Taste: I Group) tion(Taste: T Group)

Sample Sample

Group | A, A, A, B, B, B, C;, C, C, C, Grotp | A, A, A; B, B, B, C, C, C C, !
(mean) (mean)

A; (4.6) Ay (2.5)

A, (4.8) 4 Ay (4.8)

A; (4.6) Az (4.6)

B, 3.8 B, (4.0

B; (3.8) B, (4.0)

Bs (2.3 * B; (2.4)

C G4 C, (2.0

C, (4.1). C @3

Cs (4.0 ' Cs (3.9)

C, (4.1 . ) V Co (4.9)

Significantly different (*p<(.05+2.42)
1 Group (age : 20~39)

Significantly different (*p<.05--2.31)
I Group (age:40~65)

Table 9. Stepwise Multiple regression analysis of taste of SULNONGTANG:-liquid portion (I Group)

Mouthfeel Turbidity Viscosity Color
Sample Constant
C.R R? C.R R? C.R R? C.R R2
A, 0.74 90.57 0.55 0.77 0.51 0.11 1. 00
A, 0.69 77.42 0.36 8.72 0.13 0.32 -0.03
A, 0.85 73.46 —-0.12 1.65 —0.24 9.00 -0.15 0.97 3.14
B, 0.73 55.05 1.00 0.68 —0.30 9.58 1.66
B, 0.16 1.30 0.51 37.84 —0.30 4.98 2.19
B, —0.31 24.30 0.60 19.30 —0.28 7.14 2.73
Cy 0.75 38.43 0.46 23.08 —-0.19 1.25 —0.12
C, 0.75 49.62 —0.21 4.23 —0.35 12.00 —0.40
Cs 0.60 61.11 0.24 1.35 0.34 7.50 —0.34 0.11 1.15
C, 0.60 68. 90 —0.63 10.90 0.78 5.09 0.71 = 4.91 —1.96

* C.R; Coefficient of multiple regression
I Group (age; 20~39)
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Table 10. Multiple regression analysis of taste of SULNONGTANG-liquid portion( Group)
Sample Mouthfeel Turbidity Viscosity - Color c
Group onstant
CR R? CR R2 CR R? CR R2

A —0.67 24.73 —0.70 0.23 0.53 26.15 4.72
A, 0.41 12,42 0.67 42.91 —-0.75 19.53 "0.16 '0.81 2.78
A 1.43 .30.89 1.06 28.37 —-2.16 8.72 —=1.03 4.00 4.74
B, 1.96 45,14 —1.61 15.92 —1.04 121,65 5.71
B, 0.83 '90.50 —0.18 1.23 0.29 1.85 0.15 2.81 0.16
B 0.40 8.34 —0.51 0.17 —0.59 ..18.16 0.68 10.09 . .. 2.52
C 0.16 . .0.59 —0.16 . 1.51 0.25 36.65 .... 0.25. '5.78 . 1.23
C, —0.33 3.08 —0.45 12.54 0.52 19.85 0.92 ' 37.82 2.23
Cy 1.45 64.20 —1.04 10. 36 2,65
C, 0.25 2.28 0.35 1.89 0.42 66.28 —0.13 1.58 3.07

* C.R: Coefficient of multiple regression

I Group (age; 40~°%

R,: Change of determinant of coefficient(2%)

Table 11. Sensory evaluation of beef’s head

Ttem Color Appearance Texture Tenderness Taste
Panel - -
Sample Group I I I I I I I I I I
A, 3.9 3.8 3.1 3.6 3.3 3.5 3.0 2.3 3.9 3.2
A, 4.8 4.7 5.1 4.8 5.2 5.7 50 5.2 5.2 5.6
A 4.1 ' 3.8 5.0 4.8 5.0 5.0 4.4 "' 41 5.1 4.9
B, 3.1 4.4 3.6 4.0 4.0 4.6 3.9 4.0 4.5 4.7
B, 36 35 26 30 30 25 . 21 20 - 21 2.1
B, 2.8 2.8 2.2 2.6 1.9 2.5 1.4 1.4 1.2 1.3
F Value 2.20%  3.52%F  7.64%* 6. 26%% 11.18%* 17.68%F 18.53%F 19.14%% 32.77%% 23 27%*
F 0.05%=2.21 . F 0.01**=3.02
I Group (age: 20~39) I Group (age: 40~65)
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Table 12. Sensory evaluation of beef’s brisket
Item Color Appearance Texture Tenderness Taste
Panel
Sample Group I I I I I I I I I I
A, 5.0 5.3 5.0 4.8 4.9 5.3 5.0 5.3 4.9 5.3
A, 4.6 4.3 4.4 4.2 4.3 3.6 4.4 4.1 4.4 3.5
A, 3.7 3.5 3.7 3.4 2.9 2.7 3.1 2.9 3.3 3.4
B, 3.5 3.3 3.6 2.7 3.2 2.9 2.9 2.7 3.1 3.1
B, 2.9 3.3 3.1 3.0 2.5 2.5 2.2 2.0 2.5 1.8
B, 2.3 2.9 2.5 2.2 2.5 1.3 1.2 1.4 1.8 1.1
F value 7.49%*%  3,63%* 5 3g¥* 3 8% 9.38%* 10,19%* 19.73 20.12 9.46%* 16,5%*
F 0.05%*=2.21 F 0.01¥%=3.02
I Group (age: 20~39) I Group (age: 40~65)

Table 13. Sensory evaluation of beef’s tongue

Ttem Color Appearance Texture Tenderness Taste
Panel
Sample Group 1 I I I I I I I I I
A, 5.0 5.1 51 5.4 4.9 5.1 5.0 5.0 4.8 5.4
A, 4.5 4.3 4.1 4.4 4.1 4.0 3.8 8.8 4.2 4.0
A, 3.7 3.6 3.5 3.5 3.6 2.9 3.8 3.0 3.4 3.8
B, 3.7 3.3 3.2 3.2 3.0 2.9 4.0 2.8 3.2 3.2
B, 2.6 2.4 3.0 2.2 3.0 2.2 3.3 1.8 3.1 1.9
B, 2.7 1.8 2.7 1.8 2.3 1.4 2.0 1.5 1.8 1.5
F value 8.28%%  7.64%F 5 32%¢ 10.61** 5 65%F 10.23*F 8 ,25%F 10.12%% 6.37%% 17.21%*
F 0.05%=2.21 F 0.01**%=3.02
1 Group (age: 20~39) I Grourp (age: 40~65)

Table 14, Sensory evaluation of beef’s breast

Ttem Color Appearance Texture Tenderness Taste
Panel
Sample Group | I I I I I I I I I
A,y 4.4 4.4 4.6 4.7 4.7 4.5 4.4 4.6 5.0 4.5
A, 4.4 4.0 4.0 4.0 3.8 4.0 4.1 3.6 4.0 3.6
Ay 3.6 3.2 3.5 3.3 2.7 3.0 3.5 2.4 2.9 2.7
B, 3.5 3.0 3.7 3.1 3.0 2.8 3.2 2.9 2.9 2.8
B, 2.9 2.5 2.7 2.4 2.6 2.2 3.0 1.8 2.7 1.8
B, 2.4 1.8 2.2 1.6 1.9 1.9 1.9 1.3 2.2 0.9
F value 5.00%* 5.01%* 5 67%* £.88% 6.54%* 5.06%  4.60%F 14.12%% 5.096%* 12.32%*
F 0.05*=2.21 F 0.01*%=3.02

I Group (age: 20~39) I Group (age: 40~65)
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Table 15. Color value of SULNONGTANG:-liquid portion

Color Value

Color Value

Sample Gralp L a b 4JE
A, 46.5 —1.68 3.84 42.8
A, 42.5 —1.53 6.50 47.0
A, 40.7 ~0.05 11.0 49.5
B, 40.5 —1.88 7.72 49.2
B, 36.6 -2.12 4.40 52.7
B, 33.5 1.05 11.4 56.7
C, 45.8 —1.80 1.84 43.4
C, 45.5 —1.45 4.38 43.8
Cs 45.6 -1.72 2.95 40.7
Cs 45.4 —1.47 2.67 43.8

L: Lightness

a: A plus value indicates redness, and a minus value for greeness
b: A plus value indicates yellowness, and a minus value for blueness

4E: Total color differences (+/(L)2+ (a)2+ (b)2)

Table 16. Correlation between sensory evaluation
& color value of SULNONGTANG-liquid

Portion.
Sensory evaluation Color
Coler value I I
L 0.91 0.63
a —0.69 ~0.74
b —0.86 —0.60
4E —0.91 ~-0.65

1 Group (age: 20~39)
I Group (40~65)
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Table 17. Viscosity of SULNONGANG-liquid por-
tion (Unit: C.P.) )

Viscosity Visocisity (7;)

r.p.m.(min™?)

Sample Group 64 128 256
A, 2.68 2.70 2.75
A, 3.07 3.09 3.02
A, 6.56 5.92 5.77 °
B, 3.11 3.21 3.07
B, 3.81 3.81 3.64
Bs 6.58 6.26 . b.24
C, 1.66 1.60 2.47
C, *3.11 2.94 2.75
Cs 3.15 2.55 2.58
C, 2.60  2.19 2.63

. shear rate D=#n-XS!
. shear stress r=B.5.Y Pa
T B.S.Y

« viscosity == x Pa
n=r.p.m.(min™*t)
B=sensory range
S=digetal display
X=npre-calibrated shear factor
Y =pre-calibrated stress factor
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head brisket e breast

Fig. 1. Typical first and second bite curve for
Instron texture analysis of SULNONGT-
ANG-meat portion.

Table 18. Correiation between sensory evaluation & viscosity by viscotron of SULNONGTANG-

liquid portion..

" Sensory evaluation

Viscosity Taste
Viscosity
(viscotron R.P.M) I i I I
64 0.29 —0.01 —-0.28 —0.18
128 0.24 ~ —0.05 —0.31 —0.17
256 ‘ 0.27 0.09 -0.23 —0.03

1 Group (age: 20~39)

T Group (age: 40~65)
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Table 19. Texture of SULNONGTANG-meat portion '
- , Texture
. - Group Hardness(kg) Cohesiveness Springiness (mm) Chewiness
Sample
Head A, - 2.80 0.58 3.40 5.52
A, ©1.82 0.53 - 3.00 2.89
A, 2 1.56 0.47 . 3.70 2.71
_ Brisket A, T 2.71 0.46 3.52 . 4.39
A, 2.59 0.39 2.40 2.42
A, 1.49 0.40 2.16 1.29
Tongue A, 1.88 0.38 3.00 2.14
A, . 0.28 0.49 2.80 0.32
Ay 0.17 0.34 2.00 0.12
Breast A, 1.73 0.88 3.72 5.66
A, 1.16 0.60 3.68 2.56
A, 1 0.36 0.65 3.60 0.84
Table 20. Correlation between sensory evaluation of beef’'s head and texture by Instron.
Sensory Eva. Texture Tenderness Taste
AN
Texture I I I I I I
Hardness 0.92 0.8  0.90 0.85 0.90 0.88
Cohesiveness 0.95 0.90 0.90 0.86 0.89 0.88
Spring 0.88 0.79 0.80 0.76 0.78 0.77
Chewiness 0.87 0.85 0.86 0.81 0.86 0.83
I Group (age: 20~39) I Group (age: 40~65)
Table 21. Correlation between sensory evaluation of beefs brisket and texture by Instron
Sensory Eva. Texture Tenderness Taste
AN
Texture I I I I I I
Hardness 0.96 0.93 0.95 0.93 0.97 0.94
Cohesiveness 0.96 0.89 0.89 0.88 0.93 0.86
Springiness 0.99 0.95 0.96 0.96 0.98 0.93
Chewiness 0.96 0.95 0.98 0.98 0.98 0.99
I Group (age: 20~39) I Group (age: 40~65)
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Table 22. Correlation between sensory evaluation of beef’s tongue and texture by Instron.

Sensory Eva. Texture Tenderness Taste
AN
Texture | 1 I I I 1
Hardness 0.75 0.83 0.67 0.83 0.76 0.79
Cohesiveness 0.91 0.84 0.94 0.85 0.90 0.87
Springiness 0.98 0.94 0.98 0.94 0.97 0.94
Chewiness 0.75 0.84 0.68 0.84 0.76 0.80

1 Group (age: 20~39)

I Group (age: 40~65)

Table 23. Correlation between sensory evaluation of beef’s breast and texture by Instron.

Sensory Eva. Texture Tenderness Taste
AN
Texture 1 I I I I I
Hardness 0.4 0.96 0.93 0.97 0.93 0.98
Cohesiveness 0.97 0.96 0.97 0.92 0.97 0.90
Springiness 0.92 0.91 0.94 0.86 0.92 0.84
Chewiness 0.91 0.93 0.88 0.95 0.91 0.95

I Group (age: 20~39)

i
¥

HE

2

AxRSes A A5A4 U FHAE
Aste oes 23k

o
\
=

1. Meidsehxelgo 28t 2

1) e A5sssk 1E(Q0~394)e #e ¥
(Color value: Lightness 45.4~46.5)91 A3 C.& 4
Fatg o A5yt T3 @0~654)L o et of F
£ A,(Lightness 42.5)% 714 €A sistetgde(p<
.0D).
~ A5A A FAT 44 A4z A% 24
Az (Lab JEZ)S vlustg-& & 13 25 L3
3} A ARAAS o 1+L %%, a, b, JE
Ze 1.017 =% i 44=5 Jellgeh

) Eze 1.1 25 S8l X0[7t SAAUCH

3) ARE ITAt |YHo2 Agt 74 F7
s3 74kl =t (p<. 05).

FE¢ A= E Viscotrono g £FFE AL AFA
A% AE, o vl wet g & owl A Est =9 g,

4 gre 1.01% 2% 1247 714 & Ayt AR F
A FAHAGH L0, Az st A E gL F
ro99e BA% Ax [.IF 2F MdSdAyg 7

I Group (age: 40~65)

#

5 jo) g1
AeAsAe 4eeu s,
A AE

4 * S
S5AA4E AAT A AnEAse KD B
3 ¥ *

sxq4, B84, A4zs BEAAN 24T,
o vl et g A AR 1S EA v

2. AlEdzeizelgol 218t A

D e [FdAdE Cot 714 F4 sizt€Edzn

22 C, C¥ #Aolglen A.BFd ¥lstd CT
o) MAe Z4 sistsiget. 1704 %E Gt 742 §
A A9z Ce BA St gk (p< 0D,

2) BhEol LA AEFe 1.IE EF {494
4 ol 7k @giet.

3) AxE 17L f94q Aolst ghglot Il
AE 584dol 9ol Cort 713 FA A= e C,
L AR oo (p<.05).

4) e 1.1 25 f94e2 G Cot A3 F
A #|@rsigen, Ce Jmal s3rAsta s (p<.0D.
oo AR Z 4TS FE 898 [FAAE Y54
AY ZEFplgeout 1L MFE]2 vepyte,



Vol. 3, No. 2(1987) AY EEKY EEEE AT FEAERN W 49

1982.
2 0 8 8 4) o] &% A, AnFIH4, 1980.
5) J.M de Man: Redogy and texture in food qua-
D 544 : 384, 34, 189, 1980. lity, The Avi, Publishing Co.
2) A3, FA4 AzezEdy 2FFE YT = 6) o3} 5F 2A : texturometer of A #RF 4%
g3eA TR 1R), T2 AT A, 3(D). T4 texture 54, ¥F4F34T3I A, 6(1), 42~
37~45, 1987. 54, 1974.

3) olA3St A AEFTHEFAALE, FE w34,



