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The Line Differences and Genetic Parameters of Linoleic and Arachidonic Acid
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ABSTRACT Korean native chicken (KNC) is classified as five lines (grey, black, red, white, brown) based on the plumage
colors. The KNC has superior meat quality and flavor compared with those of the commercial broilers, which can be explained
by the high arachidonic acid contents. The current study was conducted to investigate arachidonic acid contents in five lines
of KNC and used for the development of commercial KNC. Breast and thigh muscles from 597 F1 KNC birds were used in
this study and linoleic (precursor of the arachidonic acid) and arachidonic acid contents were measured by the standard protocol.
In addition, heritabilities and genetic correlations were estimated. As the results, arachidonic acid contents were significantly
different among the KNC lines. Also, relatively high heritabilities (0.414~0.570) for arachidonic acid contents were estimated
in both breast and thigh muscles. The estimated genetic correlation was negative between linoleic and arachidonic acids. This
study indicated that selection of KNC is possible for improving meat flavor in relation to the arachidonic acid. Also, this study
can be used for making breeding plans for commercial KNC in the future.

(Key words : arachidonic acid, linoleic acid, meat flavor, Korean native chicken)
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Table 1. Descriptive statistics of fatty acid compositions in five lines of Korean native chicken (n = 597)

Fatty acid Muscle Mean Minimum Maximum SDV
Linoleic acid Leg 25.64 18.89 32.30 2.32
(C18:2, %) Breast 19.96 13.83 27.82 227
Arachidonic acid Leg' 2.37 1.43 3.33 0.40
(C20:4, %) Breast® 4.42 2.96 6.11 0.60

D Standard deviation, * Natural log transformed data, ® Square root transformed data.

Table 2. Least square means for the fatty acid compositions in five lines of Korean native chicken

Linoleic acid (C18:2)

Arachidonic acid (C20:4)

Line Leg meat Breast meat Leg meat Breast meat
G 25.98+0.22° 19.1420.22" 2.3620.03™ 4.4420.05
L 24.73+0.24° 18.44+0.23° 2.59+0.03* 4.7320.05°
R 25.810.20° 21.04+0.19° 2.3240.03° 4.27+0.04%
\ 25.89+0.20° 19.6620.19° 2.4520.03° 4.6120.04™
Y 25.63+0.19° 20.82+0.18" 2.26+0.03° 4.24+0.04°

Line -

a4 Different letters within same column differ significantly (P<0.05).
G: Grey line, L: Black line, R: Red line, W: White line, Y: Yellow line.

sk

* P<0.05, * P<0.01, ™" P<0.001.
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Table 3. Significance effects of sex, line, batch, fasting time (FT) and carcass weight (CW) on the phenotypes
Leg C18:2 Leg C20:4 Breast C18:2 Breast C20:4
Source
Adj MS F-value Adj MS F-value Adj MS F-value Adj MS F-value
Sex 37.00 8.11" 1,432.89 105.38™ 7.90 1.90N 1,019.18 105.25™
Batch 11.62 2.55M8 654.39 4812 0.02 0.00™ 538.32 2952
Line 22.37 491™ 254,55 18.75™ 129.13 31.10™ 392.07 21.50"
Fasting time 7.09 1.56" 9.84 0.72" 5.45 131" 24.79 1.36™
Carcass weight 72.51 15.90" 53.85 3.96° 24.02 579" 139.31 7.64”
C18:2 linoleic acid; C20:4 arachidonic acid.
§ Adjusted mean squares; NS p>0.05; © P<0.05; © P<0.01; " P<0.001.
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Fig. 1. The results of normality tests for linoleic and arachidonic acids in leg and breast meats in Korean native chicken. The Ryan-
Joiner (RJ) score, a correlation coefficient evaluating degree of normality with a perfect score being 1, was used to assess the normality.
A phenotypic distribution with the RJ score over 0.99 was regarded as a normal distribution in this study.

(a) linoleic acid (C18:2) in leg meat (RJ score = 0.998); (b) linoleic acid (C18:2) in breast meat (RJ score = 0.999); (c) arachidonic acid
(C20:4) in leg meat (RJ score = 0.997); (d) arachidonic acid (C20:4) in breast meat (RJ score = 0.998).

Table 4. Estimates of heritability (diagonal, bold), genetic correlation (above diagonal), phenotypic correlation (below diagonal) of fatty
acid composition traits in Korean native chicken

Leg C18:2 Leg C20:4 Breast C18:2 Breast C20:4
Leg C18:2 0.127 —0.552 0.511 —0.421
Leg C20:4 0.296 0.414 0.780 NE!
Breast C18:2 0.511 —0.229 0.269 —0.754
Breast C20:4 0.275 0.868 0.360 0.570

C18:2 linoleic acid; C20:4 arachidonic acid; ' Not estimable.
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