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Abstract

This study aimed to investigate the effects of process conditions on the quality characteristics of beef-bone broth in
an attempt to improve the quality of ready-to-eat Gom-Tang. Cow soup bone (500g) was heated in water
(1,500 mL) at 121°C for 3 h to 15 h using an autoclave. In an examination of the physical characteristics of the
beef-bone broth, samples extracted after 3 h and 5 h were able to form a weak gel, whereas samples extracted at
later times appeared to lose their gel forming capability. Regardless of physical characteristics, crude protein and
total amino acid content increased as the extraction time increased. The content ratio of glycine to crude protein of
3.9 appears to be the limit for gel formation. The size distribution of microparticles and turbidity from floc forma-
tion in the beef-bone broth were affected by the kind of salt present. Refined-salt produced smaller particle sizes
and better turbidity compared with sea salt. Also, the particle size and the formation of aggregates increased with
calcium concentration. The optimum concentration of calcium was found to be less than 0.04%. Our results indicate
that control of extraction time and additives can enhance the quality of beef-bone broth.
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o] 9 Z ¥EYeE AH HAI(Park & Lee, 1982),
A= Zg ko] ol JJ% nt2dlEE S0 wZo
F71ddo2A de o] &5 o] ghom(Kim, 2002), ZHF4
FH7F FE5skd W A8 Zves, 24, sAEE

g9t A3 5 2% Aol (Karanja & McCarron,
1986)= oF7|&t7] wiizol W] 17FS AL = sl
w2 WHS dkslr] flste] g7l =l Ao
22 F(peak bone mass)S =A FAT HQUt Jdoem F

8RR ZAFES TSI ﬁ%‘%}ﬂ% 3t (Raisz, 1977;
Allen, 1982). Al & A 945 = AL & @iZdo] &
Z 5ol o5 F2He) A= ﬁfﬂam 3349 a8 T
7k B4R 5 1A 2 Aol A8 94
R LR myosin, actin, actomyosin T 2ol
= Oﬂ_g_/d chil Zlo] AR Ao w2 FAofsicty delA
(Lee, 1998). FH&o] AEZFQ AxHO g A=z ofxj &
& 10L°] AEA &<
302 7HES F e AE Ay 2 71%% A A ek
UR7Pg ol Az B WS ¢

(Choi & Lee, 2003).
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(100%, Haeri NH, Gochang, Korea), % #|9(CJ, Seoul,
Korea), 28] % 5843]%2%(12.5%, IN SUNG F&P
CO, Suwon, Korea)2 AHE- 3}t

N

2d &7 Atz FmME
1,500 mL(AHE, & :==1:3)F 78Stk Autoclave(Core
tech., Hwaseong, Korea)S AR&-3}e] 121°CollA] Al7F (3,
58, 11, 15 h= F=3 7 I Basidr ANEE A
A=

500 g AFsa =

%I!i-lj

=
4 H7F 20& F9Y AEEFE Al F(Ansungmachum

C AL - A

gomtang, Ansung, Korea)ol L 02%, AAAL 02% 3
718k & stirrerS ©]-8-3Fe] 1087+ w8 5 autoclave(Core
tech.,, Hwaseong, Korea)S AF&-3}e] 121°ColA 1587+ H
7+ A8t

2=t
Zg ArtRACEE ¥4 AT AR 78
L4 02 1%wh) Ca &9 50mLE 223tk 1% &
S 5] g4 02% Caxl7} &8 W=, stirrerS ©]
£3lo] 10%7F RE 3 10 8] 3143k 0.02% Al EE AZE
39tk 0.4%, 0.008% Cad7} AlEE 722 WHo =z wit
ji—— Z+ZF 100 ¥, 10 ¥ 3143k 0.004% Cad 7}, 0.0008%
a J7t A8 E AZAT AR ZE HJUF AR F9E
homogemzer(YJ Corp, Gunpo, Korea)& ©]-83} 20MPa &
ZHollA 30%7F 783} 3 T autoclave(Core Tech, Hwaseong,
Korea)Z 121°CollA] 1587 A A 2|5l
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Z CHEEE 3 B0 ite
Zehld B0 AOAC(Park et al, 2011)9] FFEA1H
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X
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ol A= A FREAFAH(Kim & Yi, 2010)°]
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FS 39S 718 | 01N CH,0, £ 2 pH 7008
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AA -2t 7 EoR HAAsAN, ©
3mge UG F3ste] 6N HCI 30mLE 7kt & 130°C
oAl 24x17F 7hEEl sk ZhERsvE 2 F
F2 100mL7}F HFEE A F 045 um T84
syringe filter2 SI3IAT} 7R @ AlEE A 1:1
Z 38|43 & HPLC(Agilent 1200LC, Santa Clara, CA,
USA)Z EA1315 t(Table 1). WHS ZZEZF2 pre-amino
acid ¥Fg-o] 25 Y= Z& 2] borate buffer, OPA/
MPA, FMOC #1¢k3t 37| A58 dAH oz &3 &

g FAsAT.
=
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Table 1. HPLC conditions for the analysis of amino acid

composition.

System Agilent 1200LC

Column C18 column (4.6 mmx150 mm, 5 pum)
FL Detector : Emission 450 nm, Excitation
340 nm(OPA)

Detector Emission 305 nm, Excitation 266 nm(FMOC)
UV Detector : 338 nm

Flow rate 1.5 mL/min
A : 20 mM sodium phosphate monobasic,

Mobile phase pH78

B : 3 DW / acetonitrile / methanol
(10 : 45 : 45 %(v/v))
Injection Volume 0.5 pL

Column 40°C
Temperature
Sample 20°C
Temperature

(Genesys 10-S, Thermo Fisher Scientific Inc. Waltham,
MA, USA)E °]-&3to] 550 nmol| A E3 =2 =435

Y= BAD A7 AL A7 2 A7 A
822 &=H47](Bluewave, Microtrac, Largo, FL, USA)S
©]-§-34] 0.01810-2000 um H Il Al F-3] 8] (%)} H
diameter(um)Z YER] AT}
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FEAIZb whE 2w, opv] ek, glycine®] PSR
Fig. 1o Yehhoich = s o] gapishe 343k 5
AZE Afelol A @ o] g5 o] 7HE wol o] Fo] A F4
3] S7F8IAL o Alzke] Aol m} 15A17P77}Xl AR
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]7F°l S g Kk QE 7k &
S7hthe A2 H(Kim,

Fig. 1. Changes in contents of amino acid, crude protein and
glycine/crude protein of beef-bone broth during extraction time.

(A) 2t

Fig. 2. Changes in gel formation and color of beef-bone broth
with extraction time: (A) 3 h, (B) 5 h, (C) 8 h, (D) 11 h, (E) 15 h.
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ThHFig. 2). ol2lgh Azt= APl 83 myosin, actin,
actomyosin 5 & YA 714ES] S 7HLee, 1998)7}F
T ARl Ao w ATHT, FEO FEAL] e Ast

B2 dAds 5 e AREE ZEW A 3l glycine
stl=tl o] #hol 3.9 ol He ¢ Aol
& F AN AR FERE] opn| At 24
2 TEA @de] 718 opn|iAikel glycine®] FHEo] F
ZA1 7kl FAIGle] 7H =33 hydroxy proline, proline,
alanine, glutamate, arginine 52| ¥&Fo] th2 ofn|=lko]
H]3] =FTH(Table 2). ©] &3t oln|x=4F AL Golan &
Jelen(1979)¢] A4 e} AR sttt =5k F2A17F 3417
oA SAIZE AtelollA] BE ofm| =itk FHegFe] §43] Ftet
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Table 2. Changes in amino acids of beef-bone broth with extraction time (unit: mg/kg).

Sample Aspartate  Glutamate Serine Histidine Glycine Treonine Arginine Alanine GABA
3h 1107.25 274291 1100.48 352.22 7224.11 587.19 2588.48 2962.46 63.73
5h 2077.11 4150.71 1660.10 474.07 10878.21 899.75 3996.62 4535.04 53.87
8h 2043.92 4143.72 1606.82 516.03 10682.14 868.50 3879.45 4490.28 76.10
11h 2136.99 4382.11 1655.17 513.08 11099.27 935.32 4013.01 4627.28 66.64
15h 2387.76 4696.54 1795.36 559.68 12184.48 932.58 4349.50 512022 70.16

Tyrosine Valine Methionine Phenylalanine Isoleucine

Leucine  Lysine Hydroxy proline Proline  Total Amino acid

221.05 806.59 139.72 556.35 454.92
353.07 1212.37 308.94 957.83 736.46
378.98 1241.66 328.27 974.33 751.27
367.48 1264.04 386.00 1013.50 777.62
470.11 1384.92 413.36 1125.13 858.45

1025.82  939.48 4014.42 3901.73 30788.92
1637.55  1442.28 5946.90 6086.25 47407.13
1686.63  1694.05 5878.08 6351.60 47591.83
1764.99  1729.86 5731.90 6147.28 48611.56
1919.66  1853.27 6705.63 7402.13 54228.94

Table 3. Optical density analysis of beef-bone broth added with
solar salt and refined salt.

Optical density
Dilution rate
Solar salt Refined salt
10 1.952 1.916
50 0.640 0.618
100 0.273 0.215

Fig. 3. Phase microscope determination of beef-bone broth
added with (A) solar salt and (B) refined salt.

w3 HUG e AlE ZE Qxiele] L@ o] ARG H]
3l AA floc FAo] 2P oA Wo| T2 wto} 533
% ol F718 Ao AR (Fig 3), 9% B4 A

Table 4. Particle size analysis of beef-bone broth added with
solar salt and refined salt.

Peak summary
Sample types - -
Diameter (um)  Volume (%) Width (%)
Solar salt 2.181 100 3.63
Refined salt 1.820 100 3.67

AAA HAr7rel dAA77) 2181 pmzE AAYG H 72
1.820 umXE.t} JA=7|7F 2 Ao 2 AU tH(Table 4).
meEba] AYFET FAFe] FE AVHE A T &
U floc 45 At F8l H7iste 9oz At
_% [) o]oiq

Zz d/l e =21
237t nE =
o Yephlth. F3=e

Table 5. Optical density analysis of beef-bone broth added with
calcium.

=4 w5}
2 Q= B4 A= Table 59 6
500 34 Al 24 0.02% F7t

Calcium (%)
Dilution rate
0.0008 0.004 0.02
50 0.266 0.277 0.304
100 0.127 0.138 0.130

Table 6. Particle size analysis of beef-bone broth added with
calcium.

Peak summary
Sample types - -
Diameter (um)  Volume (%) Width (%)
Control 1.482 46.4 2.37
0.329 53.6 0.20
1.717 45.1 2.24
0,
Ca 0.0008% 0321 35.7 0.18
2.232 81.2 3.27
0,
€a0.004% 0.2920 18.8 0.15
Ca 0.02% 2.5 100 2.55
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o AL 0304F 0.004% F7Fe] 02772 0.0008%2]
0.266° Hlal =2 32 UERlUTh J=iN 23 Z5S
A7FeHA 9&8 2o A Hit YAA7)7E 1482 um
o} 0329 umel YAFEo] LEA FxEo] AR #
A7teFo] Skl wet gAbe] 2717t Frtsk & ?Jx}
o] Hlgo] Ao 7 Sk, A 0.02% H7He]
A HaAAA7] 2.5 um YAZE RS 2] s
(Table 6). Wehr] F&2] FFASE St ZFe] H7H=F
2 FRe] FHo TS FA = HHNA 0.004% ©]
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