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INTRODUCTION

The consumption of poultry meat including chicken meat 
is globally increasing due to its healthy properties and cheap 
price compared to other meat types (Munyaneza et al., 2022). 
The chicken meat contains more protein and less fat (Wang 
et al., 2023). Chicken meat is a good source of important 
minerals and vitamins (Marangoni et al., 2015). Even though 
chicken meat contains less fat compared to red meat types, 
some of the types of fat such as fatty acids, especially 

saturated fatty acids have negative health effects (Munyaneza 
et al., 2019). The SFAs and UFAs are the two groups of fatty 
acids (Kaić and Mioč, 2016). The MUFAs and PUFAs are 
two classes of UFAs (Jang and Park, 2020). Fatty acids are 
sources of energy for the body (Kaić and Mioč, 2016). 
Moreover, fatty acids such as oleic acid, docosahexaenoic 
acid (DHA), linoleic acid, and arachidonic acid influence the 
flavor of the meat (Jayasena et al., 2014; Dinh et al., 2021; 
Cho et al., 2023). 

The composition of fatty acid in chicken meat is predo-
minately made up of oleic acid, palmitic, linoleic, and arachido-
nic, respectively (Choe et al., 2010; Cho et al., 2023). Generally, 
saturated fatty acids (SFAs) except stearic acid (C18:0) are 
known to raise the cholesterol level in the blood leading to heart 
diseases (Munyaneza et al., 2019; Ding et al., 2022) whereas 
unsaturated fatty acids (MUFAs and PUFAs) have beneficial 
effects on cardiovascular health (Frigolet and Gutiérrez-Aguilar, 
2017). However, excessive consumption of n–6 PUFA is not 
desirable (Pretorius and Schonfeldt, 2021) because it is linked 
with a high risk of cancer (Xia et al., 2005). By contrast, a 
higher intake of n−3 PUFA is desirable because n-3 PUFAs 
decreases the risk for cancers of the breast and colon (Xia et al., 
2005). Thus, balancing the content of omega-6 and omega-3 
fatty acids prevents coronary heart diseases (Pretorius and 
Schonfeldt, 2021). Furthermore, it is recommended to reduce 
SFA intake to 10% of total energy intake for adults and children 
to reduce the low-density lipoprotein (LDL) cholesterol which is 
linked with cardiovascular disease (WHO, 2023).
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There are many indices used to evaluate the nutritional 
quality of fat in the diet including meat but the most common 
and appropriate indices used are: P/S, AI, and TI (Chen and 
Liu, 2020). A higher P/S is preferred as it shows a higher 
content of PUFAs and low content of SFAs. A higher content 
of PUFAs in diet prevents the development of cardiovascular 
diseases (CVD). On the other hand, the consumption of diets 
with lower levels of AI and TI is recommended because the 
low ratio of AI and TI show a higher content of UFAs and 
a low content of fatty acid with atherogenic (plaque 
accumulation in arteries) effects (C12:0, C14:0, and C16:0) 
and low content of fatty acids with thrombogenic (clots 
formation within blood vessels) effects (C14:0, C16:0, and 
C18:0), respectively (Chen and Liu, 2020; Moussavi Javardi 
et al., 2020; Vázquez-Mosquera et al., 2023). 

KNCs are categorized into 5 lines, and KNC-R have more 
weight and higher content of bioactive compounds compared 
to other lines (Jung et al., 2013). The breast and thigh meat 
of the KNC chickens have more content of PUFAs including 
essential fatty acids compared to broilers (Jayasena et al., 
2013).The human body is not able to synthetize two essential 
fatty acids (linoleic acid and alpha-linolenic acid) and must be 
obtained from diet (Pretorius B, Schonfeldt, 2021). Linoleic 
acid is the precursor of n-6 PUFAs such as arachidonic acid 
(C20:4) (Patterson et al., 2012) while alpha-linolenic acid is 
a precursor of n-3 PUFAs, including eicosapentaenoic acid 
and docosahexaenoic acid (Burdge and Calder, 2005; Patter-
son et al., 2012). Evaluating the composition of the fatty acids 
in meat is very important as it provides valuable information 
on the nutritional quality and potential health benefits of the 
meat. However, studies assessing the content of fatty acids in 
KNC meat are still scarce.

Thus, the aim of this study was to evaluate the composi-
tion of the fatty acid in the breast meat of the Red-brown 
Korean native chickens (KNC-R).

MATERIALS AND METHODS

1. Ethical Statement

This study followed the protocols of the Institution of 
Animal Care and Use Committee of the National Institute of 
Animal Science (NIAS 20212219).

2. Experimental Animals

This study used three hundred eighty-two KNC-R (190 
males, 192 females) raised at the National Institute of Animal 
Science’s farm in Pyeongchang, South Korea. We sampled 
chickens from two different batches (batch 1; males: 98, 
females: 92; batch 2; males: 92, females: 100). The chickens 
from batch 1 were produced in 2021 whereas chickens from 
batch 2 were produced in 2022 but all chickens were reared 
under the same conditions. Housing, hatching, management, 
feeding, slaughtering (the neck cut method targeting a jugular 
vein and a carotid artery, followed by removal of blood), and 
conditions for carcass storage are explained in our previous 
work (Kim et al., 2023).

3. Fatty Acid Analysis

We analyzed the composition of the fatty acids from the 
breast meat of three hundred eighty-two KNC-R slaughtered 
at 10 weeks old. The fatty acids were extracted by the fatty 
acid methyl ester method following all steps as explained by 
Lee et al. (2021). 24 Fatty acid traits were measured and 
expressed in percentage as reported in our previous work  
(Munyaneza et al., 2024). 

4. Statistical Analysis

We used a 2-way ANOVA to assess the effects of batch 
and sex on the contents of the fatty acid in KNC-R chickens. 
All the analyses were performed by using the R program (R 
Core Team R, 2022). The significance level was P<0.05.

RESULTS AND DISCUSSION

1. Descriptive Statistics of the Fatty Acids in

KNC-R Aged 10 Weeks

Descriptive statistics for the different fatty acid profiles in 
three hundred eighty-two KNC-R aged of 10 weeks are shown 
in Table 1. The following fatty acids: oleic acid (28.252%); 
palmitic acid (20.895%), linoleic acid (15.975%), and arachi-
donic acid (10.541%) were the main fatty acids in the breast 
meat of KNC-Rs (Table 1). These results are in agreement with 
previous findings (Jayasena et al., 2013; Cho et al., 2023). 
Comparing the composition of fatty acids in different breeds, 
Korean native chickens have a higher content of arachidonic 
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acid (C20:4) and fewer oleic acid (C18:1) compared to broil-
ers (Jayasena et al., 2013). The composition of the fatty acids 
has an effect on meat quality and consumer’s health.

The composition of diet is one the environmental factors 
which affect the composition of the fatty acid. The diet fed 
to chickens has a great effect on the content of fatty acid in 
chicken meat. As non-ruminant, chicken does not change the 
lipid and fatty acids in the diet (Del Puerto et al., 2017). For 
example, feeding chickens with diet which is rich in ome-
ga-fatty acids will produce meat with a higher content of 
omega-3 fatty acids such as eicosapentaenoic acid (EPA) and 
docosahexaenoic acid (DHA). In this study, we also calcul-
ated indices known to assess the nutritional quality of the 
dietary fats, including P/S, AI, and TI indices. The P/S is the 

index used to assess the dietary impact on cardiovascular 
health, and the higher ratio is more desirable (Chen and Liu, 
2020). The index for P/S in chicken meat ranges between 
0.308−2.042 (Chen and Liu, 2020). The P/S of the current 
study was 0.959, which is in the range of previous results 
(Chen and Liu, 2020).

The AI is the ratio of SFAs which promote atherogenicity: 
(C12:0, C14:0, and C16:0) and UFAs (Jayasena et al., 2013; 
Garcia et al., 2021), whereas the TI is the ratio of SFA which 
promote thrombogenicity: (C14:0, C16:0, and C18:0) and 
MUFAs and PUFAs (Pretorius and Schonfeldt, 2021). The AI 
and TI in chicken meat ranges between 0.165−0.634 and 0.288
−1.694, respectively (Chen and Liu, 2020). The results of the 
present study for AI and TI were 0.355 and 0.814, respectively. 

Category Trait Mean S.D. CV (%) Max Min

SFA

C14:0 0.326 0.126 0.016 2.13 0.16
C16:0 20.895 1.368 1.871 25.16 14.88
C18:0 9.736 1.112 1.236 12.66 6.25
SFA 30.956 0.971 0.942 33.45 27.74

MUFA

C16:1 2.281 0.924 0.853 5.47 0.61
C18:1 28.252 3.896 15.178 40.63 20.1
C24:1 1.059 0.312 0.097 2.12 0.34
MUFA 32.836 4.186 17.523 46.94 24.11

PUFA

C18:22 15.975 1.789 3.2 21.43 3.87
C18:31 0.285 0.68 0.462 13.5 0.14
C20:22 0.393 0.107 0.011 0.77 0.13
C20:31 1.181 0.267 0.071 1.8 0.37
C20:42 10.541 2.685 7.208 19.07 1.48
C20:51 0.206 0.569 0.324 11.25 0.06
C22:61 1.059 0.312 0.097 2.12 0.34
PUFA 29.637 3.08 9.487 36.84 20.05

Omega-3 n-31 2.729 1.32 1.742 26.51 1.17
Omega-6 n-62 26.908 2.95 8.702 33.72 5.69

MUFA+PUFA UFA 62.472 1.566 2.452 69.04 59.13

Ratio
UFA/SFA 2.021 0.099 0.01 2.41 1.81

P/S 0.959 0.109 0.012 1.25 0.62
n-6/n-3 10.375 1.845 3.403 18.84 0.21

AI AI 0.355 0.026 0.001 0.51 0.25 
TI TI 0.814 0.044 0.002 0.93 0.3

1 Omega (ω)-3 fatty acid. 
2 Omega (ω)-6 fatty acid.
AI: atherogenicity index, TI: thrombogenicity index, S.D.: standard deviation, CV: coefficient of variation.

Table 1. Basic statistics of fatty acid composition (%) of three hundred eighty-two KNC-R aged 10 weeks
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These findings are in the same range as previous results (Chen 
and Liu, 2020). The indices of AI and TI are very good 
indicators of the quality of the fat in the meat. The lower index 
is desirable because it shows that the meat is healthier as it 
contains fewer SFAs and more MUFA and PUFA (Pretorius 
and Schonfeldt, 2021; Vázquez- Mosquera et al., 2023). 

2. Effect of Batch and Sex on the Content of

Fatty Acid in KNC-R Aged 10 Weeks

Genetic factors such as breed or line and environmental 
factors such as diet and meat portion influence the content of 
fatty acids in muscle (Jayasena et al., 2014; Duan et al., 2023). 
Meat portion (breast or leg) has a great influence on the content 

of fatty acid. The contents of oleic and linoleic acids were 
higher in leg compared to breast meat of Korean native 
chickens whereas the contents of arachidonic acid and docosa-
hexaenoic acid were higher in breast than leg of Korean native 
chickens (Jayasena et al., 2014). The content of fatty acid in 
breast meat varies between male and female chickens. The 
results of our study showed that male KNC-R have a higher 
content of eicosadienoic acid (C20:2) and PUFA but lower con-
tent in oleic acid (C18:1), MUFA and UFAs compared to fe-
male KNC-R (Table 2). Our study detected the significant effect 
of batch on the content of fatty acid in the breast meat of 
KNC-R except for linolenic acid (C18:3) and eicosapentaenoic 
acid (EPA:C20:5) (Table 2). The C18:3 and C20:5 are n-3 

Trait (in %) Batch P-value Sex P-value
Batch 1 Batch 2 Male Female

C14:0 0.282±0.062b 0.366±0.155a P<0.001 0.320±0.082 0.329 ± 0.157 0.629
C16:0 20.073±1.131b 21.706±1.064a P<0.001 20.858±1.243 20.930± 1.483 0.916
C18:0 10.281±0.958a 9.195±0.984b P<0.001 9.725±1.098 9.746±1.128 0.537
SFA 30.638±0.962b 31.270±0.873a P<0.001 30.904±0.883 31.007±1.049 0.396

C16:1 1.999±0.738b 2.558±1.002a P<0.001 2.319±0.908 2.241±0.939 0.273
C18:1 27.736±3.540b 28.760±4.164a 0.009 27.664±3.742b 28.832±3.965a 0.004
C24:1 2.495±0.515a 2.113±0.558b P<0.001 2.359±0.547 2.248±0.588 0.078
MUFA 32.230±3.721b 33.433±4.530a 0.004 32.343±4.0544b 33.321±4.267a 0.027
C18:2 15.507±2.103b 16.436±1.253a P<0.001 16.034±1.864 15.914±1.713 0.386
C18:3 0.331±0.961 0.237±0.057 0.179 0.309±0.963 0.259± 0.052 0.504
C20:2 0.438±0.106a 0.347±0.084b P<0.001 0.411±0.09a 0.374±0.111b 0
C20:3 1.208±0.234a 1.153±0.293b 0.045 1.198±0.258 1.162±0.273 0.212
C20:4 11.241±2.461a 9.847±2.722b P<0.001 10.733±2.666 10.349±2.696 0.210
C20:5 0.228±0.805 0.182±0.0549 0.431 0.242±0.804 0.168±0.048 0.212
C22:6 1.091±0.285a 1.025±0.333b 0.036 1.029±0.300 1.087±0.321 0.059
PUFA 30.046±2.761a 29.229±3.323b 0.009 29.959±2.81a 29.316±3.297b 0.049

n-3 2.859±1.780 2.598±0.553 0.053 2.780±1.797 2.676±0.520 0.486
n-6 27.187±3.027 26.630±2.851 0.064 27.179±2.933 26.639±2.949 0.084

UFA 62.277±1.628b 62.662±1.480a 0.015 62.302±1.621b 62.638±1.494a 0.043
UFA/SFA 2.035±0.103a 2.006±0.091b 0.003 2.018±0.096 2.023±0.100 0.567

P/S 0.982±0.103a 0.935±0.110b P<0.001 0.970±0.095 0.947±0.120 0.059
n-6/n-3 10.180±1.973b 10.567±1.690a 0.039 10.518±1.945 10.233±1.733 0.112

AI 0.340±0.020b 0.369±0.021a P<0.001 0.355±0.022 0.355±0.028 0.631
TI 0.802±0.048b 0.825±0.033a P<0.001 0.813±0.049 0.814±0.037 0.987

a, b Means within a raw with different superscripts differ significantly (P<0.05).
n-3: omega-3, n-6: omega-6, UFA: unsaturated fatty acid, UFA/SFA: ratio between unsaturated fatty acid and saturated fatty acid, AI: 
atherogenicity index, TI: thrombogenicity index.

Table 2. Effects of batch and sex on the content of fatty acid in KNC-R aged 10 weeks
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PUFAs whose contents are mainly influenced by diet. The 
composition of the fatty acid in the meat depends on many 
factors and has a huge role in the quality of the meat and 
affects health of consumers. Further studies are required to 
validate the results of the current study.

SUMMARY

The content of fatty acids is influenced by genetic and 
environmental factors. This study found 4 main fatty acids in 
the breast of the KNC-R, MUFA: oleic acid (C18:1) followed 
by SFA: palmitic (C16:0), and two omega-6 PUFAs: linoleic  
(C18:2), and arachidonic (C20:4). Moreover, the indices used 
to assess the nutritional quality of fat in the diet: P/S, AI, and 
TI were 0.959, 0.355, and 0.814, respectively. This study 
confirmed the effects of the batch and sex on the content of 
the fatty acid in the breast meat of KNC-R. Assessing the 
content of fatty acid in chicken meat is very important be-
cause it helps consumers to make choices aligned with their 
preferences related to their health and to take a balanced diet 
in terms of essential fatty acids.

ACKNOWLEDGMENTS

This study was financially funded by the Rural Develop-
ment Administration, South Korea, under the project funding 
number: RS-2021-RD010125 (PJ016205).

ORCID

Jean Pierre Munyaneza https://orcid.org/0000-0003-2521-3339
Eunjin Cho https://orcid.org/0000-0003-4800-1603
Minjun Kim https://orcid.org/0000-0002-8173-8431
Aera Jang https://orcid.org/0000-0003-1789-8956
Hyo Jun Choo https://orcid.org/0000-0002-7747-5077
Jun Heon Lee https://orcid.org/0000-0003-3996-9209

REFERENCES

Burdge GC, Calder PC 2005 Conversion of alpha-linolenic 
acid to longer-chain polyunsaturated fatty acids in human 
adults. Reprod Nutr Dev 45(5):581-597. 

Chen J, Liu H 2020 Nutritional indices for assessing fatty 
acids: A mini-review. Int J Mol Sci 8;21(16):5695.

Cho E, Kim M, Cho S, So HJ, Lee KT, Cha J, Jin D, Lee 
JH 2023 A genome-wide association study for the fatty 
acid composition of breast meat in an F2 crossbred chi-
cken population. J Anim Sci Technol 65(4):735-747. 

Choe JH, Nam KC, Jung S, Kim BN, Yun HJ, Jo CR 2010 
Differences in the quality characteristics between commer-
cial Korean native chickens and broilers. Korean J Food 
Sci Anim Resour 30(1):13-19.

R Core Team 2022 R: A language and environment for sta-
tistical computing. Vienna, Austria: R foundation for sta-
tistical computing. https://www.R-project.org/. Accessed 
on January 2, 2024.

Del Puerto M, Cabrera MC, Saadoun A. 2017. A note on 
fatty acids profile of meat from broiler chickens supple-
mented with inorganic or organic selenium. Int J Food Sci 
2017:7613069.

Ding WY, Protty MB, Davies IG, Lip GYH 2022 
Relationship between lipoproteins, thrombosis, and atrial 
fibrillation. Cardiovasc Res 118(3):716-731. 

Dinh TT, To KV, Schilling MW 2021 Fatty acid composition 
of meat animals as flavor precursors. Meat Muscle Biology 
5(1):34.

Duan Y, Zheng C, Zheng J, Ma L, Ma X, Zhong Y, Zhao 
X, Li F, Guo Q, Yin Y 2023 Profiles of muscular amino 
acids, fatty acids, and metabolites in Shaziling pigs of 
different ages and relation to meat quality. Sci China Life 
Sci 66(6):1323-1339. 

Frigolet ME, Gutiérrez-Aguilar R 2017 The role of the novel 
lipokine plmitoleic acid in health and disease. Adv Nutr 
8(1):173-181.

Garcia Corrales AV, Haidar M, Bogie JFJ, Hendriks JJA 
2021 Fatty acid synthesis in glial cells of the CNS. Int J 
Mol Sci 22:8159. 

Jang H, Park K. 2020 Omega-3 and omega-6 polyunsaturated 
fatty acids and metabolic syndrome: A systematic review 
and meta-analysis. Clin Nutr 39:765-773.

Jayasena DD, Kim SH, Lee HJ, Jung S, Lee JH, Park HB, 
Jo C 2014 Comparison of the amounts of taste-related 
compounds in raw and cooked meats from broilers and 
Korean native chickens. Poult Sci 93(12):3163-3170. 

https://orcid.org/0000-0003-2521-3339
https://orcid.org/0000-0003-4800-1603
https://orcid.org/0000-0002-8173-8431
https://orcid.org/0000-0002-7747-5077
https://orcid.org/0000-0003-3996-9209
https://www.R-project.org/


Munyaneza et al. : Composition of Fatty Acid in Korean Native Chicken Meat26

Jayasena DD, Jung S, Kim HJ, Bae YS, Yong HI, Lee JH, 
Kim JG, Jo C 2013 Comparison of quality traits of meat 
from Korean native chickens and broilers used in two 
different traditional Korean cuisines. Asian Australas J 
Anim Sci 26(7):1038-1046.

Jung S, Bae YS, Kim HJ, Jayasena DD, Lee JH, Park BP, 
Heo KN, Jo C 2013 Carnosine, anserine, creatine, and 
inosine-5ˊ-monophosphate contents in breast and thigh 
meats from 5 lines of Korean native chicken. Poult Sci 
92:3275-3282. 

Kaić A, Mioč B 2016 Fat tissue and fatty acid composition 
in lamb meat. J Cent Eur Agri 17(3):856-873. 

Kim M, Munyaneza JP, Cho E, Jang A, Jo C, Nam KC, 
Choo HJ, Lee JH 2023 Genome-wide association study on 
the content of nucleotide-related compounds in Korean 
native chicken breast meat. Animals 13:2966. 

Lee SY, Park JY, Jung S, Jung JH, Nam KC 2021 Effects of 
the raising period on meat quality in two new strains of 
Korean native chicken. Korean J Poult Sci 48(4):207-216. 

Marangoni F, Corsello G, Cricelli C, Ferrara N, Ghiselli A, 
Lucchin L, Poli A 2015 Role of poultry meat in a balan-
ced diet aimed at maintaining health and wellbeing: An 
Italian consensus document. Food Nutr Res 59:27606. 

Moussavi Javardi MS, Madani Z, Movahedi A, Karandish M, 
Abbasi B 2020 The correlation between dietary fat quality 
indices and lipid profile with Atherogenic index of plasma 
in obese and non-obese volunteers: a cross-sectional 
descriptive-analytic case-control study. Lipids Health Dis 
19(1):213. 

Munyaneza JP, Ediriweera TK, Kim M, Cho E, Jang A, 
Choo HJ, Lee JH 2022 Genome-wide association studies 
of meat quality traits in chickens: A review. Korean J 
Agric Sci 49:407-420. 

Munyaneza JP, Gunawan A, Noor RR 2019 Exploring effects 
of betaine-homocysteine methyltransferase (BHMT) gene 

   polymorphisms on fatty acid traits and cholesterol in sheep. 
J Indonesian Trop Anim Agric 44(3):243-251. 

Munyaneza JP, Kim M, Cho E, Jang A, Choo HJ, Lee JH 2024 
Genome-wide association studies of the fatty acid compo-
sition of Korean native chicken breast meat. J Anim Sci 
Technol (in press). doi: https://doi.org/10.5187/jast.2024.e24

Patterson E, Wall R, Fitzgerald GF, Ross RP, Stanton C 2012 
Health implications of high dietary omega-6 polyunsa-
turated fatty acids. J Nutr Metab 2012:539426.

Pretorius B, Schonfeldt HC 2021 Cholesterol, fatty acids pro-
file and the indices of atherogenicity and thrombogenicity 
of raw lamb and mutton offal. Food Chem 234:128868. 

Vázquez-Mosquera JM, Fernandez-Novo A, de Mercado E, 
Vázquez-Gómez M, Gardon JC, Pesántez-Pacheco JL, 
Revilla-Ruiz Á, Patrón-Collantes R, Pérez-Solana ML, 
Villagrá A, Martínez D, Sebastián F, Pérez-Garnelo SS, 
Astiz S 2023 Beef nutritional characteristics, fat profile 
and blood metabolic markers from purebred wagyu, 
crossbred wagyu and crossbred European steers raised on 
a fattening farm in Spain. Animals 13(5):864.

Wang Y, Zhou X, Liu M, Zang H, Zhang R, Yang H, Jin 
S, Qi X, Shan A, Feng X 2023 Quality of chicken breast 
meat improved by dietary pterostilbene referring to 
up-regulated antioxidant capacity and enhanced protein 
structure. Food Chem 405:134848. 

WHO Guideline 2023 Saturated Fatty Acid and Trans-Fatty 
Acid Intake for Adults and Children. World Health Or-
ganization, Geneva.

Xia SH, Wang J, Kang JX 2005 Decreased n-6/ n-3 fatty 
acid ratio reduces the invasive potential of human lung 
cancer cells by downregulation of cell adhesion/invasion- 
related genes. Carcinogenesis 26(4):779-784. 

Received Jan. 28, 2024, Revised Mar. 11, 2024, Accepted Mar. 
15, 2024

https://doi.org/10.5187/jast.2024.e24

