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Abstract

In this study, we produced brine solutions using beef (M. semimembranosus) from Hanwoo
(Korean native cattle), Chikso (Korean native brindle cattle), and Heugu (Korean native black cattle),
comparing their quality and water holding capacity. For quality assessment, we used 30-month-old
grade 2 Hanwoo steer beef, as well as beef from Chikso and Heugu of the same age and grade.
The hydrated beef consisted of 85% ground beef and 15% moisture, with the addition of 1.5% salt.
The quality characteristics of ground beef and hydrated beef were assessed for pH, color,
water-holding capacity, cooking loss, and shear force. The pH was highest for Heugu and lowest
for Chikso both before and after cooking (p<0.05). The the raw sample's color in all parameters was
significantly higher for Chikso than for Hanwoo and Heugu, but after cooking, lightness and
yellowness were significantly higher in Hanwoo compared to Chikso. The water-holding capacity of
the raw meat was highest for Heugu and lowest for Hanwoo, but in hydrated beef, the Chikso showed
the most improvement, indicating that water-holding capacity can be enhanced according to
processing characteristics. Cooking loss and shear force were lowest for Heugu, followed by Hanwoo
and Chikso due to water-holding capacity. Overall, it is concluded that Korean cattle breeds and
water-holding capacity could significantly impact the quality characteristics in the manufacturing of
meat products using Korean beef.
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1. M 2

AEe 2 4807 oj8ET, AN ZHR Jfo] o]2ojAT o] E50| Tigt 9
clopo] AR Qs Aolm, Ui 50| A9 BE] APo] AT A0 LA SIrkKim
et al., 2022). TA eltere] Al FLAO| $HS, o] Fujo] FHa S| 59, Ba)
WO ul 2R 5 tioket mARS ZEe toFAo| A5 OWHKim ef al., 2022, Park et al., 2014),
190095} AAPAA71o 24 Grisiol SHFY N2 PUA0) B Aot BES EejElct
(Lee e al., 2016). H 5o} Furierdst vjg) 28 9T 944 B Fa4o] Qaleo]
Selet 190 $4 A FHE 9T AT B AHHL YCPIKim er al, 2022), S
TS Bele] Ha, T AFSS 2 U9 45S BUSTL 49 A5 HFAO)N] B 1
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L Zx032 ZX519THLee ef al., 2016; Kim ef al., 2022). BLE AFiAE V7t B71= 7oz
WAl EeAIE AF¥star ok, Aefia 50 A B AR 48[A} Q1Alof whet 9
of Blgf| AH]Fo] W AAolr}. tiEo] eR-89] AT F7F 5o& Aa17]9] AH|7} ARG A%
o= A9 Avghel FFFR AlS ARle] WS Qg siEHte] B Qg Aotk

27| Fgoh| At 9 77|40 FRsto] MAAA R 11 A RE S5 Slrh QH,
A, A, 28] 5 ARkl =1 §48o] At B9l olu AHlo|a FEE An7E &b
ojFo|A|H, LA, A7 9 S 5 AHgRe] Wil 4o] 7] Hol= AMR Akt
ol 2AJAY wfiE|9} Z2 TRESAIEe] dEE ARETH(Cho e al, 2021). AS7H5E S HE=
Zejet A7t 7HHet BAS7HEEolH, J4lAkqlo] WEshHA AH|7} Eojual Qe tHEAS 4]
S7FsEoltt 1E9] F4L2 Has0] S, vigh], A7H, A 5o 9% VA= AeE
SHHTHChoi et al., 2015). F2oll= AZAFAER] LIRSS 345 SFA717] 8l 7153 &)
£ S83t e F4 54 ol Bt A7t v 21985 o] STHKim, 2018; Kim and Chin 2018).

A12] 718 £ F E=(water holding capacity)> =4 AJH, %9 pH, 42452 Hal H&
& Z7o] =™(Moon et al., 2009), Hago] W AG2 FARY S, YA 2 US4 Aok
HBA1A 4= 9ItkKang et al., 2007; Choi et al., 2016). Choi 5(2016) ] 1.9 Z=22 83}
=53 959 715 Ao Wt AtollA] F5 FRlol| wet RS By 9 Vs 5 7k
E/30] Zpo]7} Aol HrskQirt. Utama 5(2018)> Flavso] SRS HT Hago] Tha &£9kom,
T F550IA Fn] Aol Aol7k vehdtiarl ®arsilek A5 Calpain B4 A SdS
Hafste] 11719 Awet WHRE Aol Ao (Wheeler er al., 2000), %, A H AF SFoflA
calpain-calpastatin®] -5-4AF4 xjol7} Qlrkal B 1% v} QIth(Lee ef al, 2013). WEHA, A2iAE &8
St AS7HEEE iRl SlojA s ESHEE SARES F4d Jort HAE & k. 1B,
St Afiae] 7hsA el Bet ks nElgh AR AHag B8t ASTE e
QoM 258 SE 9 7RAES WNRt 7IEARE SRS 87t Slnh wEhA, £ dolAe
SEuEE Al ARA S8a) AH] FARS 9t 7|2AtE SHRE Yo 2Rt FA 9 599
o= B8 ke ¥4 B4 vn Brisklth

b rfr

II. THE 2 ditd

SME & 27 32 HE

AAA| 3-$(Korean native cattle)2} 74| Z]4Ax(Korean native brindle cattle)y= T35 24A)710] 71}
H 3071EY 250 S5 35 A A ASAHERS U= E rfjsto] o] AREsiRle
™, AA| E-{(Korean native blackrcattle)= = HEASH AFE=S40lA =5 2 a2 30771E
25T 9E8S Aol ABIUT. US| S TN A YFS 27t AP SES T08%,
20.40%, 4.97%, A& 55 71.74%, 21.05%, 6.44% , S 53 71.53%, 18.89%, 1.78%°]c}.
=5 Bt AA2A 9 AE AASHL 8 mm plateE AR E417](M-128, Fujeekorea,
Korea)Z #6131 01, 95 FoE2 55 85%2 IS8 15%E AAITHOE S0 1.50% 4w
2 AWK T 3EI B, 200N 18417 B 24510 OfF AlRE oF 100 g 2
SH 47 90 mm * o] 10 mm= 4sto] F4o] A3

pH

B4 09 9 9.9 X5lEol pHE AR 3 gof] Z2E4 27 mLE 7fete] #A7|(PT-MR 2100,
Kinematica AG, Switzerland)S ©]-85}9] 8,000 rpmO=E 187t 25t pH mater(FP 20, Mettler
Toledo, Switzerland)2 =745}t
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AF9] At S Warner-Bratzler shear blade”} Z2FE £437](5543, Instron Corp., USA)S ©]-85}
0:] /\]i% %;ﬂﬁ] Aokst %}:’% é‘%é}(ﬁq. /\]E_—% 7]—§ 1 x /\‘ﬂi 3 x l:'—i‘ol 1 e’ _:3_7]§ @E}ﬁ]’oq,
A&t 43] Z7gcto] BApAE AR ARESISIH. ofdfl, 7 F72 load cell®] 50 kg, cross-
head speed= 400 mm/minC& 2331t}

SHEM

2 AN 25 3153 33 A|Folo] 2993 AE Bkt BEEARE UERIch SAEA
2 SAS Enterprise 7.1(Statistics Analutical System Institute Inc., USA)E ©]-&5t0] LHulx] EAREA
(one-way ANOVA)Z AASHITL, A2t Bt7te] 7214 A7(p<0.05)2 Duncan®] S &8
sict
AT

il

ol
-

. Zat ¢ nz
s EB5E 2] 129 pHeF M
T, F4 2 59 95 $5HE9] pHi Table 10] YERAICE pHi= 71E &5 HFoA 9 A
7 A 0R 7HY E31(p<0.05), T A7 Fa AR fojF 0 g Woktkp<0.05). & A
ol A8 YF-90] pH= ZH2} -7} 5.32, H AT} 5.29, 5971 54809t} Hoa 5(2023)2] A7
A FA SE8(5.78)2 BEY- SE8(5.70)H T} pHYt ATk S-9x17F gkl sk uf 9t 418:9]
pHe= 5, §44 B4, ASA9 iyl meby 9ok 4= glom, 84, Bae 9 AS7EE] I
0] 9= v [RlolaL LA Cho et al, 2016). 53], pH/F SR 5.0014 Hopdes
AL Yjo]] o] HEE 4= Sl BIo0] HolA B4Eo] it At Hamm, 1982).
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Table 1. Comparison of pH and color of hydrated beef with Korea cattle

Traits Hanwoo Chikso Heugu

pH 5.39+0.01° 5.35+0.01° 5.51+0.01°

CIE L* 36.27+0.86" 40.49+1.00° 31.32+1.18°
Raw sample

CIE a* 24.55+2.92% 28.01+1.06° 21.0120.91°
CIE b* 12.04+1.25 14.56+0.95° 9.29:+0.48°

pH 5.67+0.03° 5.54+0.01° 5.78+0.01°
CIE L* 39.46+0.80° 32.53+0.75° 29.63+0.71°

Cooked sample

CIE a* 7.81+0.80 8.94+0.78 9.2240.15
CIE b* 10.20+0.45° 8.43+0.41° 8.5440.32°

All values are mean+SD.
*¢ Means sharing the same letters within a row are not significantly different at p<0.05 by Duncan’s multiple
range test.

2oH 05 % OHE0] pHE YE52] F350] weba 2E pHoll Xjo]7h HA¥RE A 0= whetEm,
FT FE7M5ES] AR Aol JFS v = U ACE weEh

P, FA 9 55 5 o0 71 A HE(CIE L¥), HMZ(CIE a¥), FAE(CIE b¥)= 3a
277} 77 9o, 59 AR S0R TH Ykel(pe00). 7 F Ak 99 el
b 3140 59 Helct W YU} S9140 2 BEOB(p005), AL BE Hel ol
oA AJol5 HERHA ekth(p>0.05; Table 1). A159] M= AH|AO] SLufjojat Aol Fa3t
Afe N7 #2255 SHA0E B7IE Hon, A80] ML= nogw g FFE T
3 A, 5, 289 B0 wet g2 A vEerd 4 Itk (Choi et al., 2016; Dugan et al., 1999). 418
9] Hglo] oW AFEH Y o] sl sgAketo] ARl webA Brrt =4 UEe 4 Jle
o, SRl QIR TF 71Ho] 3t dHdoE SarEo] SO R I 4= Qlti(Jang et
al., 2011; Joo et al,, 1995). TEbA], 718 A M= U7o] B4 U vlo]|oF2H] o] IS
e Aoz Azsv, Jld ¥ AEE 7ol ofe tloleZRrlo] el we Anle Tk,

HeHa EBYE 2] +29 Bl 71EAT

S HA H 5 5 ke HeE Fig 139 2o Alfl4 F5E dasl] Hag 5%
7t RRPET FoF 07 FHOT(p<0.05), Hd 250 T FERET R w2 FAE EA
gk 7oA Aol UTHp>0.05). 5 Fok20] By Faet 5 kg0l e salekt
FHoR 2 A0 UEHTHp<0.05). 459] B2 2F AlE] 4233, 7194T 2 24
e AHcks $8% 80lor AR &3, 5% B9, 9%k, pH 2 S ool whebA
Aol HERE 4= UTH(Choi er al,, 2015). 53], &g0] 25 &5 F84 DA e 24
2|9} 2+ AQ71FEO] B4ES T 4= QItHChoi ef al., 2015). AL0] B8 Hx7]eo]|
U ARl oJsf B3 29k 29 BEEY, HEF ol ZHARHEY] ofn|ieAly}
Eo] A3} uj7x] TS S8oto] B4Eo] JFRS njx)= A 0= A#FHTHMoon, 2002; Puolanne
and Halonen, 2010). & 7oA Qb Fa, 55 S0 & o2 42 70.82%, 71.74%,
TLS3%E ARSI A0 Aefd: 50 WE Ha52| Eapg 2lo|7h A, A 371
A HZAEY] B4 Hale & SISl webA, & AFo] Adt HAe 59 §-5 okEo]
HPET HeEo] 52 A2 VAo r AR Ajojof| i Zow WHE, &2 pH &2 7190l
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FZAEO] 7197ERS TAAIZ 4 Tk Choi 5(2016)9] AT EAERIT} 319-9] 71A7TRS
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B9, 4 U S90S BET 98 S51%0] WRS Fig 30] ehisich 4 So2e) Huel
299} 39 S5BETH $OHOR UoLosl(p005), T} B ST olZ e
LATHp>0.05). A&7H5E0] A 4HAREC] HF FiALE Aok $83% 891 F sho]

AR AT R B4, AAERA 9 ORHIE ool 9 o, E5, A, S5t
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