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Abstract
This study investigated the relationship of electrical conductivity and color to water loss and 
shear force of pork loin. In addition, the differences in quality properties with the sex and 
carcass grades were investigated. There were no differences in drip loss, cooking loss, and 
total loss of pork loin between barrow and gilt (p > 0.05). The shear force of pork loin was lower 
in barrow than in gilt (p < 0.05). The quality properties of pork loin did not differ among the 
carcass grades (1+, 1, and 2). The electrical conductivity measured at 45 min, 3 h, and 12 h had 
no noticeable correlation coefficients with the quality properties of pork loin. The L*, a*, and 
b* values correlated significantly with cooking loss and total loss. The highest correlation 
coefficient was 0.45 between L* and total loss. From the results, we conclude that the elec-
trical conductivity and color values are not suitable variables for predicting pork loin quality. 
Therefore, further study to develop ways for predicting the pork quality during the grading of 
pork carcasses is required.
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Introduction
앎��휗��쑮춷�뺂쿊춂B12쬂쑪휗쿊춂축쵾슪줊��빦��

쯶, �붊�푣쑮흖튢쭪���푣�쑪. �쬲숞줂�흶붊��쑿앎�팒쿊쥏�2022싊뾶
�30.1 kg�짢񲨺푣�팒쿊쥏59.8 kg �50% �퉇���빦��쯶, 2012싊앎�팒쿊
쥏19.2 kg 쒆쿊10싊앟훎1.56춶�붆힆쑪(MAFRA, 2024).

앎�흖쒆팒쿊�왪�튦않�붆ퟆ쁞빦�앎�흖쒆팒쿊�왪��뻲붆�붆
빦�쑪(Jeong et al., 2023b; Jo et al., 2023; Kim et al., 2023). �춞��짢팒쿊�왪�푣��
뻲쭪푢�휺��칺쬂��힎�빦푣��튳���빃쯶, 힎��뺂
빃��񐯞빃�뻲쭪푣�흖쒆쭒�않붆�붆흖욶줂쑿푣�흖쒆�뻲
쭪짢�휺�쑪(Grunert et al., 2004). 욶줂튢팒쿊�흖븒푣��흖쒆��칺��쑲
���쯶, �쬂��쬲숞줂�빃��툶쳂�붆�흖튢않�흖쒆왷뾏��
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흲왷뾏�칺쬂�빻빦�쑪.

��쬲숞줂�얂�않��왷뾏��얂�않���쥏축쿊��않쬂쑮펞�쐚않��축왷�춯엖
쁞쬂�1����빦않��퟾뺆, ��축븶찯�붆흲2����쯶, ����짢1�
축2��븶뺂�숴�왷뾏�않�왷뾏(1+, 1, 2, 왷퟾)�짢켆흲빦�쑪(KAPE, 2024). �쭒�얂�않�
�왷뾏�앎����쒆�챁�칺빦얞빦�쑪(Hoa et al., 2019). 푣����툲뾂�숺쳂쬲�
�칆붆쭪���쓶, �얂�않��왷뾏��않��힮않�흖튢�흖욶줂퟾뺆��짢��뺆즮
튷�숞숞�훐쐚븉��얢���쯶, 쭔�얂�않�쳂쥏�짢�왷뾏�툲붆않����튷�붆
펞�쐚�켊푢붊��휺��훐뾶웒첾�쑪. 욶줂튢앎���흖쒆��칺쬂�빻펞��쯶, 않
���흖튢쿦쫺븒왷뾏��펞�쐚붆춯츛��뻲얞빦�쐚푪��쑪(Park et al., 2023; Jo et al., 2023).

�뾂쭔�흶뻲왪흖튢뾶뾶쬂��흲않��왷뾏��빦�쐚싾즫��휺�빦�쑪(Leng et al., 2020). 

푣���퉏�않�뾂�숺춢퉣쐚뾶�쑿��흖욶쫾pH�붖팒ퟆ툲붛�흖힇�춡�펞��쯶, 

앎�숺쿦쫾pH �짢�춢퉣쐚PSE 앎��빃�찋않붆쌘븒숞숞쐚튷��휺앎���힎���
춯츛�짢칺빦얞빦�쑪(Hughes et al., 2014; Jo et al., 2022). 잖�뾂쑪휗흶뻲왪흖튢푣���힎��
��뾶�않않튷��빦�쑪(Bai et al., 2018; Leng et al., 2020; Jo et al., 2023). 뾂���않�짢튢튷�
붜빦��쯶, 뾂튾숺훧뺂퟾훧��힮�튷�쑪쫺빦뾂튾쭏��흶��튷�붜빦�쐚쓶, 않�뾂�숺
춢퉣쐚쳂쬲��칆짢�뾂튾쭏�팖퉇�춢퉣빃��뾶�않않튷�칆뾶웒첾�쑪(Jo et 

al., 2023). 욶줂튢앎���뺂뺆즮��쐚툲뾂�숺쳂쬲��칆쬂�퉏축�뾶�않않쬂붊�
��짢붆붆붆쐫쑪쯺앎��힎��붆쐫븉�짢퉣붇얢쑪. �쭒뾶��흶뻲왪�빃�앎���뺂
�뾶�않않축�퉏뺂�흶뺆튷���않�짢켆앎��켊쬲흲푪푪빃흖튢�뾶�않않축�퉏�
��힆쑪(Lee et al., 2000; Jo et al., 2023). 욶줂튢칾뾶뾶�뾶펦�않��빃흖튢얂�않�왷뾏���
뾶뾶�춯츛�짢튢��붆쐫튷흖쒆�칺붆켆�푪��쑪.

욶줂튢칾흶뻲쐚얂�않����뺆즮뾶뾶�춯츛�짢튢�퉏축�뾶�않않���앎���뺂뺆즮튷
��쐚��뾶�펞얞흎쑪. 칾흶뻲쬂�않��흖튢얂��않�않��왷푲켆�흖튢�뾶�않않
축�퉏���힆�쯶, 왷푲�펞켊팖푪쫦축�쑮즫���흲뾶뾶켊튣븶뺂ퟆ�튷븶뺂붊흖흶뺆튷
켊튣��힆쑪. 잖튷칊(barrow and gilt) 축않�왷뾏(1+, 1 축2) ��흖욶쫾왷푲��튷��쬂쁞
붆힆쑪.

Materials and Methods
쇷ힻ솿�핓훻찿

칾흶뻲쬂��숮팒�않��흖튢않�얢쳂쬲�뷶튾얂�40엖축훚�40엖�80엖얂�(Landrace × 

Yorkshire × Duroc) 않�붆��얞흎쑪. 칾흶뻲흖��얢않��힮않��쥏축왷�춯엖쁞쐚Table 1흖�푢힆
쑪. 않��툶쳂�붆툲흖�얂�않��왷뾏���얞흎�쯶, 80엖얂�않��1+, 1 축2왷뾏않
�쐚붇붇19, 36 축25엖힆쑪.

쇷ힻ솿�심탧쭻퓿헿밫헿솿솿�혐

칾흶뻲쬂�쒆��뾶�않않��뾶(LF-STAR, Matthäus GmbH & Co. KG, Germany)쬂��힆�쯶, 칾
��뾶����앟펞축�훛�붇붇1.2 kHz 축1.0 V힆쑪. �뾶�않않����않��4 - 5츎�툲�흖�뾶
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�않않��뾶짢쾒쬂뾂튲�춯흖펞��얞않짣퉃�흲왷푲��뾶�않않쬂��힆�쯶, 않�45켊, 

3푢붊축12푢붊푢�흖��힆쑪.

쇷ힻ솿�심탧쭻퓿픜컄�혐

얂�않�왷푲켆���퉏����쒆�퉏�빊(CR-410, Konica Minolta, Inc., Japan)쬂��힆�쯶, 

칾퉏�빊�뺗��D65�빦��빃축�찋빃�뾶쐚붇붇φ 50 mm 축φ 53 mm힆쑪. 얂�않�왷푲��퉏�
��않�쑪�숦힪�쉏않�흖튢��힆쑪. 얂�않��5 - 6츎툲�쬂�붢흲10켊붊빻뾶�흖싾�푢
춶��뾂쯺��퉏�퉏�빊쬂��3��흲뽦붘���힆�쯶,CIE L* (찋않), a* (�퉏않) 축
b* (퉏않)짢숞숺흎쑪.

심탧퀓쭿쾋탟읛쭿켘

왷푲��켊튣���않�흖튢왷푲��흲훊�퐪춛퐪쬂��푪푪짢�춞힆쑪. 왷푲�펞켊
팖푪쫦�왷푲�왢쭃붖쥏, 붆흺붖쥏축�붖쥏�짢��얞흎쑪. 왷푲�왢쭃붖쥏�����6 - 7츎𲯞
�왷푲�5 cm 엖쁞짢퐲줂�퐪흲�빻�2 ± 2℃ 쉏�빦흖튢3�붊��힆�쯶, ����축왷푲
쯺�펞켊��뷶���뺂�첺븒��짢왢쭃붖쥏�툶�힆쑪. 왷푲�붆흺붖쥏����왢쭃
붖쥏���푢쩒쬂쑪푢�빻�80℃ 힮펞�흖튢30켊붊붆흺힆�쯶, 푪힮흖튢20켊붊쉏붇�
�축붆흺왷푲쯺�펞켊��뷶붆흺�뺂�첺븒��짢붆흺붖쥏�툶�힆쑪. �붖쥏�붆흺붖쥏
뺂왢쭃붖쥏��짢툶�얞흎쑪.

심탧헿샣옠쭿켘

붆흺붖쥏���붆흺얢왷푲푢쩒쬂��왷푲��쑮즫�켊튣힆쑪. Coring blade (1.5 cm diameter)쬂�� 

왷푲�뾂튲�춯�짢�쑮즫켊튣푢쩒쬂��힆�쯶, 왷푲푢쩒��쑮즫���붖켊튣뾶(TA-XT 2i, Stable 

Micro System Ltd., UK)흖Warner-Bratzler-blade쬂񚶯흲��힆쑪.

�몿쭿켘

칾흶뻲흖튢찮왦쓶��빊켊튣�SAS 9.4 짢뽾줮(SAS Institute Inc., USA)���힆쑪. 칾흶뻲�찮
왦쓶���뽢튷븆���univariate 񳦮쬂��힆�쯶, Shapiro-Wilk (p > 0.05) 븆���뽢튷�
쑮힆쑪. �뽢튷븆�븶뺂펞켊팖푪쫦쓶��왢쭃붖쥏, 붆흺붖쥏, �붖쥏뺂�쑮즫쓶�찮엖�뽢튷�붜
쐚븉�짢븆�얞흎쑪. 욶줂튢튷칊��흖욶쫾왷푲��븶뺂�쿊뻖쐚t-test 펞얞흎�쯶, 왷뾏��흖
욶쫾왷푲��븶뺂쿊뻖쬂�generalized linear model procedure쬂��one-way ANOVA 켊튣��힆
�쯶, ������붆��푢Tukey�쑪�븆����툲븆��푪푢힆쑪. �뾶�않않축�퉏��뽢튷�
븆�븶뺂않�45켊, 3푢붊축12푢붊��뾶�않않쓶�찮엖�뽢튷�붜�훐쐚븉�짢�얞흎�쯶, 

�퉏(L*, a* 축b*) 쓶�쐚�뽢튷�붜쐚븉�짢�얞흎쑪. 욶줂튢�뾶�않않축�퉏뺂왷푲��븶뺂ퟆ
�흶뺆튷켊튣�Sperman rank correlation 켊튣��힆쑪.
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Table 1. Carcass properties with water loss and shear force of pork loin from barrow and gilt.

Characteristics
Treatments

Barrow (n = 40) Gilt (n = 40)

Carcass properties

    Hot carcass weight (Kg) 84.4 ± 4.4z 83.3 ± 4.1

    Back fat thickness (mm) 21.8 ± 4.3a 18.6 ± 4.5b

Loin quality

    Drip loss (%)   8.2 ± 2.6   8.1 ± 3.0

    Cooking loss (%) 32.2 ± 3.0 31.2 ± 3.4

    Total loss (%) 40.4 ± 4.6 39.3 ± 5.0

    Shear force (N)   4.2 ± 1.0b   4.8 ± 1.6a

z Mean ± Standard deviation.

a, b: Means in a row with different letters are significantly different (p < 0.05).

Results and Discussion
켬쪿�핯(barrow and gilt)폋쌫읳솿�켬쨊심탧ퟃ켬

칾흶뻲흖��얢barrow 축gilt 않��힮않��(HCW)���븶뺂붇붇84.4 kg 축83.3 kg�짢숞숲�쯶, 

튷칊��흖욶쫾������쐚흌흎쑪(Table 1, p > 0.05). �쭒왷�춯엖쁞�빃�barrow붆21.8 mm짢gilt� 

18.6 mm 쒆쿊����짢쌘��숞숲쑪(p < 0.05). 뾶�흶뻲흖욶쫺쯺barrow������giltퟆ쿊뻖흲쌘
��칺빦얞빦�쑪(Overholt et al., 2016). Kellner 왷(2014)흖욶쫺쯺�63엖�않�(barrow 21 and gilt 42)쬂쒆퉇
�짢왷�춯엖쁞쬂��븶뺂barrow 축gilt�왷�춯엖쁞붆붇붇22.3 mm 축18.3 mm짢숞숞barrow흖튢�
���짢왷�춯엖쁞붆쌘���힆쑪. 잖6,909 않�(barrow 2,989 and gilt 3,920)쬂쒆퉇�짢왷�춯엖쁞
쬂�툲븶뺂흖튢않barrow붆16.8 mm짢gilt�14.6 mmퟆ쿊뻖흲����짢왷�춯엖쁞붆쌘훞쑪(Overholt 

et al., 2016). 칾흶뻲ퟆ뾶�흶뻲ퟆ�왷�춯엖쁞�펞�����쐚��𲯞��흖튢뾶�븉�짢툲쩒얢쑪.

왷푲���축붆흺뺂�흖튢춢퉣쐚펞켊�𛼢�왷푲�쑪�튷�붖팒푢흖욶줂왷푲����푢
쐚�����쑪(Jo et al., 2022; Aaslyng et al., 2003). 칾흶뻲흖튢왷푲�펞켊팒푪쫦���븶뺂barrowퟆ
gilt 툲�흖왢쭃붖쥏, 붆흺붖쥏축�붖쥏찮엖������붆흌쐚븉�짢숞숲쑪(p > 0.05). Overholt 왷
(2016)흖욶쫺쯺튷칊(barrow and gilt)���붆왷푲�왢쭃붖쥏축붆흺붖쥏흖������쬂쵾��훐쐚쑪
빦칺빦힆쑪. 욶줂튢칾흶뻲븶뺂ퟆ񐯞쐚븶뺂힆쑪.

푣��흶않쐚팒쿊�붆푣��튳�웒��쑮쐚�����쯶, �짢�쑮즫켊튣�푣��흶
않쬂붆빦�쑪(Tuell et al., 2022). Barrowퟆgilt 왷푲��쑮즫���븶뺂barrow흖튢giltퟆ쿊뻖흲�
���짢�쑮즫�숴��숞숲쑪(p < 0.05). Barrow쐚giltퟆ쿊뻖흲뾂�숺�����쫦�쓚쌘�븉�짢
칺빦얞빦�쑪(Overholt et al., 2016). Overholt 왷(2016)흖욶쫺쯺뾂숺�춯않붆barrow흖튢gilt칺쑪����짢쌘
�쯶, �짢�barrow 왷푲��쑮즫�gilt 왷푲칺쑪숴쑪빦칺빦힆쑪. 얂�않��왷�춯엖쁞쐚앎��뾂숺
�춯않ퟆ��퉇뺆뺆빊붆���칺빦얞빦�쑪(Overholt et al., 2016; Kim and Kim, 2017). 칾흶뻲흖튢왷푲�뾂
숺�춯않쥏�붆얞�훐훞�쭒, barrow�왷�춯엖쁞붆gilt칺쑪����짢쌘�븶뺂쬂칺훞�웒, barrow 

왷푲�뾂숺�춯않붆gilt 왷푲뺂쿊뻖흲쌘�븉�짢툲쩒얞쯶, �짢�barrow 왷푲��쑮즫�gilt 왷푲칺쑪
����짢숴�븉�짢툲쩒얢쑪.
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솿�심밄�핯(1+, 1 쨊2)폋쌫읳솿�켬쨊심탧ퟃ켬

왷푲�왢쭃붖쥏, 붆흺붖쥏축�붖쥏뺂�쑮즫�쿊뻖븶뺂않�왷뾏��흖욶쫾��튷�������
붆흌쐚븉�짢숞숲쑪(Table 2, p > 0.05). 칾흶뻲븶뺂쐚뾶��흶뻲븶뺂ퟆ�툲힆쐚쓶, 앎�왷푲�붆흺붖
쥏뺂칺펞즫���븶뺂않�왷뾏(1+, 1 축2) ��흖욶쫾������붆흌��칺빦힆쑪(Hoa et al., 2019). 

�쥲븶뺂쐚얂�않�왷뾏�흖튢��튷���힮않�퉇흖튢�얮흖욶쫾븶뺂짢툲쩒얢쑪.

얂��않�훧펢��쑮얮흖욶줂뾂�숺흖튢뾶�쑿���붆팓얞빦뾂�숺�툶���뺂
쁞pH붆񵦮��짢줃쯶, 얂�않��빃�툲24푢붊뿒�pH �붆춢퉣쑪(Jeong et al., 2023a; Jo et al., 

2022). 툲뾂�숺pH �붆쿦쬂펞짣뽾쬲빦��pH붆숴�펞짣푣��칺펞즫�켎쥏�빦펞켊팖푪쫦�
�붆븒얢쑪(Huff-Lonergan and Lonergan, 2005). 잖툲뾂��ATP�񵦮��빦붎뺂쁞뾂��푦�튷
�팒푪얢쑪. �쥲뾂�숺쳂쬲��칆쐚뾂��쯺�짢펞켊�𛼢푢텖쭒훊쑎줂푣���퉏않
칆푢쑪(Huff-Lonergan and Lonergan, 2005; Jeong et al., 2023a). 욶줂튢않�툲붛���쩒얢쉏않��
빃�뾂�쯺�펞켊𛼢�않ퟆ�퉏�칆쬂칺빦붊���짢푣����힎�븒얢쑪. �쭒않��
힮않��빃�뾂�숺쳂쬲��칆붆푢�얞쐚푢��흖욶줂���힎�펞�쐚��왪�춢�
쵾쿊쑪.

Table 2. Water loss and shear force of pork loin with the different carcass grades.

Quality properties
Treatments

1+ (n = 19) 1 (n = 36) 2 (n = 25)

Drip loss (%)   8.9 ± 2.5z   7.6 ± 2.5   8.4 ± 3.3

Cooking loss (%) 32.7 ± 2.7 31.5 ± 3.7 31.4 ± 2.7

Total loss (%) 41.5 ± 4.4 39.1 ± 4.8 39.8 ± 4.9

Shear force (N)   4.3 ± 1.0   4.5 ± 1.3   4.7 ± 1.7

z Mean ± Standard deviation.

헿밫헿솿솿퐻심탧ퟃ켬뫷핓폫뫻켬

않�뾂�숺쑪휗쳂쬲��칆붆춢퉣쑪. �튦��짢않�뾂��펞�축�퟊�춢퉣흖욶
줂�팓��짢ATP쬂팒찮쯶, ATP 쌓않�퉇튷��쬂���glucose 쥏�빦붎얦웒뿒�뾶�쑿
���춢퉣빦, �짢�뾂�숺�툶���얮흖욶줂뾂��pH붆붖팒ퟆ쁞툲붛��춢퉣븒얢쑪
(Huff-Lonergan and Lonergan, 2005; Jeong et al., 2023b). 잖쵾왢쬲훊�뾶쐫퉇푪짢�cytochrome Cퟆ뾂
팒��뾶쐫퉇푪짢�Ca2+�뾂�짢�𛼢�숺퉣쑮춷�켊팒�caspase 축calpain�튷��쇒휺
뾂�튲�쑮춷�축튾쭏�켊쬂춢퉣푢쑪(Lana and Zolla, 2016). �쥲쳂쬲��칆쐚푣�흖�
흖힇�쵾�쐚쓶, 푣��pH붆뾂�튲�쑮춷��왷��(pH 5.2 - 5.3)흖붆뿒�펞짣푣��칺펞즫��
얮흖욶줂푣�퟾켆짢펞켊�𛼢얞쯶, 쑪�튷��얢쑪. 잖툲붛��붛븒춢퉣펞짣푣��흶않붆
붖팒쯶, 춞쒆짢숺퉣쑮춷�켊팒�튷�짢�뾂�튲�쑮춷��켊쐚푣��흶않쬂�붆푢쑪
(Lee et al., 2024). 뾶�흶뻲흖욶쫺쯺않�뾂�숺춢퉣쐚쳂쬲��칆짢�뾂튾숺훧�퟾훧�
짢��앟�춢퉣쯶, �쥲칆쐚뾂���뾶�않않쬂�붆푢흖욶줂�뾶�않않�칆쐚푣���뺂
않뺆즮����칺빦얞빦�쑪(Jukna et al., 2012).

얂�않��왷푲켆�흖튢않�45켊, 3푢붊축12푢붊푢�흖��얢�뾶�않않ퟆ앎�왷푲�펞켊팖푪쫦
축�쑮즫�퉇뺆뺆빊켊튣븶뺂않�45켊흖��얢�뾶�않않ퟆ왷푲�붆흺붖쥏축�붖쥏뺂����퉇뺆
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뺆빊붆�쐚븉�짢숞숲쑪(Table 3). 잖않�3푢붊흖��얢�뾶�않않ퟆ왷푲��붖쥏축�쑮즫뺂�
����퉇뺆뺆빊붆�얞흎쑪. �쭒퉇뺆빊펞붆찮엖0.24 - 0.26�짢숞숲�쯶, 않�12푢붊흖��얢
�뾶�않않쐚왷푲��뺂퉇뺆뺆빊붆흌쐚븉�짢�얞흎쑪. 칾븶뺂쐚�뾶�않않쬂��왷푲��힎�
�켎붆��쵾흖욶줂뾶��흶뻲븶뺂ퟆ쑪쫾븶뺂힆쑪. 칾흶뻲�븶뺂붆뾶��흶뻲븶뺂왪뺂쑪쫾��
�숞쐚�뾶�않않��푢���짢퉣붇얢쑪. 훤튢튪찋븉뺂붟�뾂���뾶�않않쐚툲쳂쬲��
칆흖힇�춡쐚쓶, 뾶�흶뻲�빃�왷푲��뾶�않않쬂툲24푢붊푢�흖��흖욶줂왷푲뾂�숺춢
퉣쳂쬲��칆���붆�흎�븉�짢퉣붇얢쑪(Lee et al., 2000; Jo et al., 2023). �쭒칾흶뻲ퟆ뾶�
흶뻲왪��뾶�않않��붘뺂왷푲��튷툲�흖흶뺆튷븶뺂��������뾶�않않���쿊��
�짢퉣붇얢쑪. Lee 왷(2000)흖욶쫺쯺앎��칺펞즫힎����뾶�않않쬂4 kHz 축1 kHz흖튢��븶뺂
칺펞즫힎�븶�빊펞붆1 kHz흖튢��얢�뾶�않않븶뺂흖튢쓚쌘쑪빦칺빦힆쑪. 잖Jo 왷(2023)�흶뻲
븶뺂앎�왷푲�붆흺붖쥏�힎�뾶�않�24푢붊흖��얢�뾶�않않쬂��븶뺂40 Hz흖튢��
얢�뾶�않않쐚왷푲�붆흺붖쥏뺂�퉇뺆빊펞붆0.48�흎쓞춞쯺, 칾흶뻲ퟆ앟��쿊(1.2 kHz)쬂���뾶
�않않�빃�왷푲�붆흺붖쥏뺂����퉇뺆뺆빊붆흌���힆쑪.

Table 3. Correlation coefficients (rs) of electrical conductivity and color with water loss and shear force of 
pork loin.

Characteristics
Water loss Texture

Drip loss Cooking loss Total loss Shear force

Electrical conductivity

    EC at 45 min -Z 0.24 0.25 -

    EC at 3 h - - 0.26 0.24

    EC at 12 h - - - -

Color

    L* value 0.30 0.38 0.45 -

    a* value - 0.27 0.28 -

    b* value 0.25 0.29 0.37 -

z No significant correlation (p > 0.05).

뾶�흶뻲흖욶쫺쯺�쫞�튾뾶붆��펞짣튾쭏�뺂�챁흖욶줂튾퟾훧��튷칆흖춂붖븒
춞��칺빦얞빦�쑪(Castro-Giráldez et al., 2010). 칾흶뻲흖튢���쿊�빃��뾶�않않���앟펞붆
1.2 kHz흖빦�얞휺�쐚쓶, 쑿�앟펞붆푣���힎�흖��훐�츚�짢퉣붇얢쑪.

픜컄(L*, a* 쨊b*) 퀓�퐻심탧ퟃ켬뫷핓폫뫻켬

않�24푢붊푢�쉏않�왷푲흖튢��찋않(L*), �퉏않(a*) 축퉏않(b*)�펞�ퟆ왷푲�펞켊팖푪쫦
뺂�퉇뺆뺆빊쬂켊튣븶뺂찋않(L*), �퉏않(a*) 축퉏않(b*)붆�붖쥏뺂붇붇0.45, 0.28 축0.37�퉇뺆빊펞쬂 

붜��숞숲쑪(Table 3). 푣���퉏��퉏팒�myoglobin�쥏축칆튷�않ퟆ푣��뾂�튲�축뾂튲��
툲�빻붊��흖욶쫾쿡�툶줆흖힇�춡쐚븉�짢훒즪��쑪(Huff-Lonergan and Lonergan, 2005; Hughes et 

al., 2019). 않�붛�흺�춢퉣뺂쉏붇힮않��흖욶쫾않�힮않붆쌘�퉇흖튢쑿���붆팓짢�
뾂��pH�뾏븯�쐚myoglobin�칆튷뺂쁞뾂�튲�툲�빻붊�붖팒축뾂튲�툲�빻붊��붆쬂�
줞쯶, �짢�뾂튾숺훧�퟾켆짢𛼢얞빦쿡�춞툲푢푣��찋않쬂�붆푢쑪(Hughes et al., 2019). 
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욶줂튢푣��칺펞즫�숴�펞짣푣��찋않붆�붆쯶�ퟆ쁞�퉏않ퟆ퉏않찮엖힇�춡븒얢쑪(Jo et 

al., 2022). 욶줂튢칾흶뻲흖튢찋않, �퉏않축퉏않붆왷푲�붆흺붖쥏축�붖쥏뺂����퉇뺆뺆빊쬂칺�
븉�짢퉣붇얢쑪. �쭒찋않, �퉏않축퉏않찮엖왷푲��쑮즫뺂쐚����퉇뺆뺆빊붆숞숞�훐훞쑪.

Conclusion
칾흶뻲쐚얂�않�흖튢��얢�뾶�않않축�퉏�왷푲�펞켊팖푪쫦뺂�쑮즫뺂�흶뺆튷흲켆쬂�

뾶�펞얞흎쑪. 칾흶뻲�븶뺂�뾶�않않�빃���푢�뺂뺆즮흌�왷푲��튷뺂흶뺆튷�쭪�
숴�븉�짢숞숲�쯶, �퉏�빃�찋않붘�왷푲�펞켊팖푪쫦뺂붆�쌘�퉇뺆빊펞(0.45)쬂붜���얞
흎쑪. 칾흶뻲�븶뺂쬂빦즪힆�웒븶짦��짢�뾶�않않축�퉏찮엖왷푲��힎����짢��
얞뾶흖쐚�񳯞훐쑪빦쑮얢쑪. 욶줂튢�흶뻲쬂앎���힎��붆쐫��붢춢��뻲얢쑪.
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