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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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Materials and Methods

40 40 80 (Landrace × 

Yorkshire × Duroc) . Table 1

. , 80 1+, 1 2

19, 36 25 .

(LF-STAR, Matthäus GmbH & Co. KG, Germany) , 

1.2 kHz 1.0 V . 4 - 5



Correlation of electrical conductivity and color with water loss and shear force of pork loin

309Korean Journal of Agricultural Science 51(3) September 2024

, 45 , 

3 12 .

(CR-410, Konica Minolta, Inc., Japan) , 
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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
(barrow and gilt)

barrow gilt (HCW) 84.4 kg 83.3 kg , 

(Table 1, p > 0.05). barrow 21.8 mm gilt  

18.6 mm (p < 0.05). barrow gilt

(Overholt et al., 2016). Kellner (2014) 63 (barrow 21 and gilt 42)

barrow gilt 22.3 mm 18.3 mm barrow

. 6,909 (barrow 2,989 and gilt 3,920)

barrow 16.8 mm gilt 14.6 mm (Overholt 

et al., 2016). .

(Jo et al., 2022; Aaslyng et al., 2003). barrow

gilt , (p > 0.05). Overholt 

(2016) (barrow and gilt)

. .

, 

(Tuell et al., 2022). Barrow gilt barrow gilt

(p < 0.05). Barrow gilt

(Overholt et al., 2016). Overholt (2016) barrow gilt

, barrow gilt . 

(Overholt et al., 2016; Kim and Kim, 2017). 

, barrow gilt , barrow 

gilt , barrow gilt 

.



Correlation of electrical conductivity and color with water loss and shear force of pork loin

311Korean Journal of Agricultural Science 51(3) September 2024

(1+, 1 2)
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(Table 2, p > 0.05). , 

(1+, 1 2) (Hoa et al., 2019). 
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pH , 24 pH (Jeong et al., 2023a; Jo et al., 

2022). pH pH

(Huff-Lonergan and Lonergan, 2005). ATP
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(Huff-Lonergan and Lonergan, 2005; Jeong et al., 2023a). 

. 

.

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.

. 

ATP , ATP glucose 

, pH

(Huff-Lonergan and Lonergan, 2005; Jeong et al., 2023b). cytochrome C

Ca2+ caspase calpain

(Lana and Zolla, 2016). 

, pH (pH 5.2 - 5.3)

, . 

, 

(Lee et al., 2024). 

, 

(Jukna et al., 2012).

45 , 3 12

45
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(Table 3). 3

. 0.24 - 0.26 , 12

. 

. 

. 

, 24

(Lee et al., 2000; Jo et al., 2023). 

. Lee (2000) 4 kHz 1 kHz

1 kHz . Jo (2023)

24 40 Hz

0.48 , (1.2 kHz)

.

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).

(Castro-Giráldez et al., 2010). 

1.2 kHz , .

(L*, a* b*) 

24 (L*), (a*) (b*)

(L*), (a*) (b*) 0.45, 0.28 0.37  

(Table 3). myoglobin

(Huff-Lonergan and Lonergan, 2005; Hughes et 

al., 2019). 

pH myoglobin

, (Hughes et al., 2019). 
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(Jo et 

al., 2022). , 
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Conclusion
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