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Quality Characteristics of Eogeul-tang Added with Beef Gristle

Min-Jung Moonl, So-Yeon Jinl, and Myung-Hyun Kim?

‘JGraduate School of Traditional Culture and Arts, Traditional Dietary Life Food and
“)Dept. of Food and Nutrition, Sookmyung Women’s University, Seoul 140-742, Korea

ABSTRACT Eogeul-tang is a traditional Korean soup dish made from dried pollack, minced beef, and tofu. This
comparative study analyzed the quality characteristics of Fogeul-tang by varying the added amounts of cow gristle.
The objective of this study was to analyze Eogeul-tang to promote its functionality and increased consumer preference.
Collagen contents were 18.08+0.13 g and 22.17+0.14 g per 100 g of dried pollack skin and knee cartilage of cow,
respectively. The overall collagen content was higher in the knee cartilage of cow. Different amounts of cow gristle
(25%, 50%, 75%, and 100%) were added to traditionally cooked Eogeul-tang, and the general composition of Eogeul-tang
was analyzed. Significant differences were exhibited in the amounts of water content, crude protein, crude fat, and
crude ash depending on the added amounts of cow gristle. Moreover, the collagen content also significantly increased
as the amount of gristle content increased. In particular, significant increases in the amounts of collagen components,
including proline, glycine, and alanine were observed with increasing amount of gristle. When a sensory test was
conducted on Japanese, overall preference values were highest for Eogeul-tang composed of 25% beef and 75% gristle
compared to traditionally cooked Eogeul-tang. In conclusion, the study results promote the functionality of collagen
as well as the increased quality of Eogeul-tang added with cow gristle manufactured by traditional cooking methods.

Key words: Eogeul-tang, beef gristle, dried pollack skin, collagenous connective tissue
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432 A ARA - AEE
of FAAASE AT AZE v AdSnA STk @ohe] Zehae 1o Ho} Ao & F YFLAA 10
B AATAL ol 2 ANE 28 £4F HolPAz
ME o A F AT, G2 o 918 Zebolue] (AW F A
o AR&eFAtHFig. 1. §5° 300 mLE WH]dl Yar Fow
o2& M= AP AA 50 g& o] 383 #olal HuE Yo g3t
EAFCAN FARR 20129 =Y A, S, dA 5 Aol AREE7] fla w4 71(HR-2094, Philips Co.,
Al (Flihe (F)FsolA =253 S92 A5HAA 7t Shanghai, China)ell 3#3F E3g § A8 2 AR&ak3itt.
& EFT AS ARgEd o, AxE Sog A (= Aoh2
i Aol A e o}‘ﬁﬁ‘r w2 A5l Feks (g UHHEE
g, (A 1), AHESHE AN, 55, FHET oAy =y A 2w AR 71 (KMA-200,
A), =5, At @ﬂjr, E‘rﬂ e (EFD), PR, A Daegu, Korea)& AH&3dto] &3k 5 AOAC(17)el whe}
(A), F715(Q5F7D, %}VH(O‘WI)“ A vEAA Y EAEHA T e A9 254 71(MB45 moisture
ste] AL&3Fith o3RO S48 HolgAAe] EFS analyzer, Ohaus Co., Zurich, Switzerland)Z A}-&3}o] =
Table 13} &t} AE4< o829 §F(CS= FAe, vt getqlar, e e 2Hs A A5 /43 (Kjeltec 2200 an-
5 A, S5, Y, 88 Y 1582 AEAA 7HE alyzer, FOSS Co., Hillergd, Denmark)Z ©]-&3F Micro-
g AFS AT HaL 2413 St SRl A Tt e Kjeldahl AA&AZFHES, =AU A5 =AY FE7]
WRE A $42 A9 T A S Hohe S5 (Soxhlet Avanti 2050, FOSS Co.)& ©]&3% Soxhlet's 5
(DS)&= FAHE & o] &3dle] HAEFHQ WHoZ s o= =9, 2382 7] 3stZ(Thermolyne F-48000, Bran-
E‘-"J ol A v g e} FEkel =k d3S HUbste] & sted/Thermolyne Co., Dugue, IA, USA)Z ©]&3} 550~
& Alzeglth o2 RoPd e o A= 9 600°C 24 3|sh o m et
FS 22l 0%(C)), 25%(DJ1), 50%(DJ2) 75%(DJ3),
100%(DJ4) = A Z3FA T} nfE Hojgde & 30% 3 oto| LAt
gto] v o] BH S AAT ¥ AHE Wi, HojgAR opr| qb AL obm| Ak 2 E3 7 (18) 7 L-8900 High
Ne EAQ 8 F SFE g g 3 273 xR FRe speed amino acid analyzer instruction manual®l F3}¢]
ool W BA7|E o] &ste] =715 AT o 7]l =78t o opm] At A4 7] (Amino Acid Analyzer
7155 A9 YA A5l ol 5 o =7y L-8900, Hitachi, Tokyo, Japan)& AF-&3}o 43} )
A oA vks, oA I 32 A, AAFS Yl 187 AlEE 10 mgS cap test tubedl] FH3}al o]e] 6 N-HCI
T} F VSS9 A 1R o] R mjes & 15 mLE 7}Fste] vortex mixer® 3w7F YA § A4
Table 1. Components of Fogeul-tang stock and dried pollack skin Jeon
Ingredient Unit ce" DEI DE2 DE3 DE4
Brisket g 300 300
Gristle g - 300
Water L 3 3
Stock Green onion root ca 1 1
Whole pepper ts 1 1
Galic ca 5 5
Ginger 20 20
Minced meat g 200 150 100 50 -
Gristle g - 50 100 150 200
Dried pollack skin ea 3 3 3 3 3
Tofu g 150 150 150 150 150
Dried pollack Chopped mung-beap sprouts g 70 70 70 70 70
Kin Jeon Chopped green onion Ts 4 4 4 4 4
s Crushed garlic Ts 2 2 2 2 2
Soy sauce Ts 1 1 1 1 1
Salt ts 2/3 2/3 2/3 2/3 2/3
Sesame salt Ts 2 2 2 2 2
Sesame oil Ts 2 2 2 2 2

CE, control (traditional) Eogeul-tang; DE1, Eogeul-tang added dried pollack skin Jeon with the addition of 25% gristle; DE2,
Eogeul-tang added dried pollack skin Jeon with the addition of 50% gristle; DE3, Fogeul-tang added dried pollack skin Jeon
with the addition of 75% gristle; DE4, Eogeul-tang added dried pollack skin Jeon with the addition of 100% gristle.



7 AF Aokl BE o 2P FAEA 433

’ Weight ingredients ‘

—

CS (Traditional Eogeul-tang ’Wash dried pollack skin
stock): Wash brisket

DS (Developed Eogeul-tang

stock): Wash brisket and Wash tofu and
gristle mung-bean sprouts

CJ (Traditional dried pollack skin
Jeon): Add minced beef and
seasonings

DJ1, DJ2, DJ3, DJ4 (Developed
dried pollack skin Jeon): Add
minced beef, gristle and
seasonings

Add water, green onion
roots, garlic, whole
black pepper and ginger

Heat without lid ] Mix for 2 min \

(15 min) W/
\‘/ ’ Mature for 10 min ‘
Heat covered with lid \V
(2 hr) ] Mold \
\
Filter $

(cotton cloth) ’ Griddle and heat the Jeon ‘

v ]
Boil the stock ‘

Add small green onions and salt

Mix: the meat stock and Jeon
Heat for 3 min

v

CE: Traditional Eogeul-tang
DE1, DE2, DE3, DE4: Developed Eogeul-tang

Fig. 1. Manufacturing process of Eogeul-tang.

7t AR AX 2R ge dEdA] 3027 Y5k
A, AT 2TF S E Aol Al 105°C heating
blockel] F&A1Z1 3 24A13F &1t 7H3l aFsie). 37t
e T A 8E Ao A 3 50 mL A -§ flaskol
Alg &Hde BF §A Fil THTE ZL3to] 13 T34
2 E AB gHS o 9x](Whatman 5, Whatman, Bucking-
hamshire, UK)Z ] 17}5}¢] test tubeol 10 mL FX= o235}
Atk o7 A= 2 mLE FHEl 3xF SRFE 88t 23
=3A171 & 0.45 pm PTEFE filter £ filteringa}od A] 3-8
o2 ok olwf 4 ofm| =t A 7L column: ion
exchange column(2622SC-PH, Hitachi), packed with
Hitachi custom ion exchange resin, wave length: visible
1(570 nm), visible 2(440 nm) for proline &= 3} t}. o}
WA T89S amino acid standard(Sigma-Aldrich
Co., St. Louis, MO, USA)E A}&3}3it}.

[a

o

o
solution 1 mLE 7}t & 2087F Aol WX]3}aL color
reagent 1 mLE ¢Hd3] E3tgk &
batholl A 153&7F 7k skl ch 31t
71 ¥ 558 nmel A FF=
¥ AT A38-S 33 RkEse
ER Yl Hydroxyproline 3 2214 S 5l 7
Ak v 2
hx2.5
mXxV
h: AJ&2] o3& 2 mLel W3k hydroxyproline
(ug/2 mL filtrate, calibration curveZ ©]-&3t]
m: AlEe] FAME g
Vi 7FEEE] Al 100 mLZ mass up & ) E0J7F A 5.9
AFE9] 45 mL)

Hydroxyproline(g/100 g)=

e ot
o, oY

ekl g5 (g/100 g)=Hx8
H: hydroxyproline?] <

A EH

gx: AFHd Yo v o9l tixw CE9 =
7H A& A7 o] F"< DE1, DE2, DE3, DE4¢] Bl
JASCO UV/VIS spectrophotometer(V-530, JASCO, To-
kyo, Japan)Z 590 nmollA &3 =& F54sto] A2 H|uLs}
St olmf blanks SF55 AH&3FIAL, 250 mL B Aol
ol2% 200 mLE Yo 40°C AF3oA 2412 59
FAAN g st AZ o299 9+ % trans-
mittance 24 YERHA T

AE: 28] HeE SA3] 93 A&
H[ A 200 mLE Yo 40°C JFah2p20A 2413 &<
FAANZ Ty AW ZhtE JdEE SAsIGh oA
40°C2 FAAZ1 A]ZE Brookfield viscometer(DV-1I
+ Pro, Brookfield Engineering Inc., Middleboro, MA,
USA)Z spindle 1& AF&3}e] 60 rpm(factor: 1)ol| A A&t
3| 1&3F 3 HAA ST

H Z(centipoise: cp)=value of dial reading<1(factor)

M5 o] F¥9] A= color different meter(Color-
meter CR-200, Minolta, Co., Osaka, Japan)& A}-&-3}9]
L(lightness, WA %) a(redness, 22 %), b(yellowness,
FAE)ol M ghS 33 WHE SAIP L, ARE BF Y
21 71(HR-2094, Philips company)°l|A] 3%+ £33k & A}
L3k t). oluf AFE-3 13 W (standard plate)] LEk
97.23, a%k2 -0.10, bgke +1.89% ¢}

o Mo
N
o
S
3
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AT ZFRXA ZxIEo]7h 3x3%2
Ho]AAR o] &o] BY

T Bl SEes
cm =719 Ho4AAd 2~37=

T AEF Hto g zEta #21 S 100 mLE #ol g1
102°] A NS w Ao dEH =2 AT d5
H7} Y822+ A(color), Fflavor), TeHgH(hardness),

g4 (chewiness), & (savory taste), HYH(after
AukA ¢l 7] E(overall quality)o] 3t 7|32 &
3 019194“4 73 Ao g Wrtate] ‘ol ymPE 14
ol FHE 7THoE 1~THY HHdA HEE Fosto
ALl 565 52 JAF9E F5 siQlth
=¥

mE g ol B4 A8+ SAS package(statistical ana-
lytical system, ver. 9.2, SAS Institute Inc., Cary, NC,
USA)E o]-&3le] At (mean)d EFHAHSD)E FEA 3K
ok Zh A 3R] ol ASE flshe] t-test, one-way
ANOVAR &A1& sto] 5% A FoAdE Ao
™ A% © 2 Duncan's multiple range testol] &3] 7

Faheieh

Zat W g

HtME
oA, =7k AZy o295 Uk R Table 2
o At} AxE Hojgde =] 5.23%, o]
83.52%, ZAWo] 1.87%, %350 8.31%° 4L ®Y

th ghE Kim(20)9] Aol A& Holo s8] 18.71
%, o] 69.84%, Ao 2.18%, 3|0l 7.67%
o AnE YRy BT dolg AnE vERdET o=
Solgdnte] opye} A Bitg 23t A Aye]r] Wi
o2 Algdt) T3 Yang¥ Hong(21)2] Aol A 23]
Z‘ijl oz &eke 30.3~38.2%% 1 HE|E A thwzA

Fe 38.9~62.7%% YEMRTE XA HolgAe o

0.38%¢] %44 H9th Chin 5(22)8 dTolA 27
7] $ERY Y FRIFS 71.2%, AW 6.45%,
20.3%% e 27kY Ay} v)aE] 95
=3 g Ay =) Hr
2k

i)
rlo

o) QH Av 52,
A FoHQl Tpol g o
| CE(82.49%)R.t} =71
e nad o2y =
DE29 A 713 =

U 93e A7185% foHoR v et

TR o 2 e fE
et
off
flo ¢

2 ox

ARSI <1 S U S B TS b A S =T

X B e

ojo| At
2 Aol ofu|Ake] ke Table 33 T 24
S FASIE 92 ofn| =4kl glycine, alanine, proline,

hydroxyprohne Zo] F2 gon E3| glycine dHS
35% olAo 2 71# Wit Proline hydroxyproline?] 7
TEAR 4EA Ark23). HolgdY ofn ke gly-
cine, glutamic acid, proline, alanine o= i z}z};
16,116.36 mg%, 10,138.95 mg%, 7,487.94 mg%, 7,069.21
mg%% YeEPg o Gkl glutamic acid’} o142
o] 10,138.95+48.96 mg%» = Zo] & At} A Kim
(24)& A5 3gA 9 w71 & o] &3 WEHT Ao
2REHY dA v N AFA 19 44 TR
e 29 el E, 39 JEelEe] on At &
Aol A proline®] 27} 8.88%, 9.26%, 9.38%°]] 1L, gly—
cineo] 22.15%, 22.47%, 21.85%°]31°™, alanineo]
8.47%, 8.90%, 9.74%= proline®} alanine?] $FaF H]5=
g o)L glycined] $EFE FA Ve iAo 2
AT A} vl=et AEgS Bl Ty Ao oAt
B4 A3 prolined} glycine, alanine2 74z} 3,802.12
mg%, 6,202.82 mg% 2,686.66 mg%= YEY. Cho
(25)9] $-%& #9] o=k alanineo] 13,936~15,686

mgh= 7} kil thSo] glutamine, glycine, iso-—

E‘l"élﬂ\r S7oln=2 o]z} lotal A7 E T 7Y A= leucine <=0l th. %9 glycineS 770~933 mg%, pro-
TR 57.63%, Z2HMNE 28.62%, =AW 7.28%, % line2 881~1,024 mg®%= =714 A=} HlaLs] ol
Table 2. Proximate compositions of dried pollack skin, gristle and Eogeul-tang (unit: %)
Moisture Crude protein Crude fat Crude ash
Dried pollack skin 5.23+0.01 83.52+0.32 1.87+0.00 8.31+0.48
Gristle 57.63+1.70 28.62+0.34 7.2840.19 0.38+0.01
CE" 82.49+0.78"2 7.30+0.18° 4.49+0.15" 0.69+0.01°
DE1 84.85+0.76° 7.14+0.27° 3.81+0.11° 0.63+0.01™
DE2 85.08+0.41° 8.43+0.16 3.88+0.04° 0.66+0.00™
DE3 85.03+0.47° 8.18+0.12% 3.55+0.08"™ 0.59+0.03°
DE4 84.53+0.52° 7.91+0.14° 3.20+0.45° 0.57+0.04°
F-value 9.57" 18.75™ 9.03" 8.49"

All values are mean+SD
YRefer to Table 1.

?Values with different letters (a-c) in the same column are significantly different by Duncan's multiple range test among various

, gristle levels.
"P<0.05, "P<0.01.
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Table 4. Collagenous connective tissue of Eogeul-tang

Collagenous connective tissue (%)

Dried pollack skin 18.08+0.13
Gristle 22.17+0.14
CE" 0.61+£0.19%?
DE1 2.49+0.15¢
DE2 3.09+0.31°
DE3 3.7240.14°
DE4 6.25+0.44°
F-value 483.58""

All values are mean+SD.

YRefer to Table 1.

*Values with different letters (a-e) are signiﬁcantly different by
Duncan's multiple range test among various gristle levels.

sk

P<0.001.
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oAl ekl T2 18.08%= ebstal =7k dEe
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U "l g do] =9tk Kim 5(26)8 Aolddz) g o8 EEY3E AL 4 5 Obl ol 3k B A
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Table 5. Turbidity, viscosity, and color of Eogeul-tang
Turbidity Viscosity Color
Sample o . e -
(% transmittance) (centipoise) L (lightness) a (redness) b (yellowness)
cs” 43.91+0.43 6.78+0.09 B
DS 53.54+0.38 7.2240.09
t-value 29117 5.92°
CE? 0.22+0.06™ 8.08+0.35° 57.63+1.40° 1.11£0.03° 12.39+0.49°
DEI 0.15+0.02" 10.45+0.35¢ 59.2241.03° 0.62+0.11° 12.86+0.30°
DE2 0.19+0.04™ 14.00£0.00° 62.17+0.71° -0.22+0.02° 13.01+0.35°
DE3 0.14+0.02° 16.05+0.35° 64.19+0.13 -0.66+0.14° 13.27+0.24°
DE4 0.16+0.03" 17.10£0.14° 65.72+1.50° -1.63%0.10" 14.53+1.09°
F-value 5117 36537 29217 659.89" 571

All values are mean+SD.

')CS, traditional stock; DS, developed stock.
)Refer to Table 1.

Values with different letters (a-e) in the same
, gristle levels.

"P<0.05, "P<0.01, ""P<0.001.

column are significantly different by Duncan's multiple range test among various
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Table 6. Sensory characteristics of Fogeul-tang

Color Flavor Hardness Chewiness Savory taste After taste Overall quality
CE" 4424135 3.74+1.41 421+1.40 3.74+1.41 3.79+1.44% 3.89+1.33 3.68+1.38°
DE1 4.89+1.52° 432+1.29 421+1.27 4.05+1.68 4.47+1 .84° 4.161.80 4.47+1.50®
DE2 4.63+1.16™ 3.74+1.41 4.74£1.10 4.68+1.20 4.11+1.33° 421+1.08 4.58+1.02%
DE3 3.89+1.10% 4.00£1.29 4.37+1.46 426+1.56 426+1.37 4424126 4.89+1.15
DE4 3.26£1.37° 3.63+1.86 3.47+1.74 4.11+1.88 2.95+1.51° 3.53+1.61 3.63+1.74°
F-value 467" 0.68 2.01 0.93 297" 1.08 3.18"

All values are meantSD.
DRefer to Table 1.

PValues with different letters (a-c) in the same column are significantly different by Duncan's multiple range test among various

, gristle levels.
P<0.05, P<0.01.
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