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I. INTRODUCTION 

 

Pon Yang Kham cattle had been recognized as one of the best fattening beef cattle for consumption in Thailand. The 

cattle were controlled in breeding, feeding, maturity, and surrounding to achieve high marbling score to beef. The beef 

cut retails were sold at an expensive price for premium steak because of its high marbling score. However, the tallow 

was sold at a low price due to the limitation of tallow application in Thailand. This tallow probably had dominant feature 

and high nutrition because of breeding, treatment and feeding system. Pon Yang Kham cattle were fed with chemical-

free, natural feedings such as grain, rice bran, rice straw, grass, cassava, palm kernel meal, urea, salt, shell, limestone, 

rock phosphate and molasses for positive palatability of beef [1]. The different foods for feeding led to distinct fatty acid 

composition [2]. Moreover, the fatty acid composition related to the quality assessment of meat [3] such as firmness, 

shelf life (lipid and pigment oxidation) and flavour [4]. The fatty acid compositions of meat had been widely researched 

[5,6] and used for its application. Fatty acid composition determination of Pon Yang Kham beef tallow could be 

advantages for further study. This research thus determined the fatty acid composition of Pon Yang Kham beef tallow. 

 

II. MATERIALS AND METHODS 

 

Twelve crossbreed cattle of Charolais × Limousin × Simmental (Bos taurus) were achieved from Pon Yang Kham farm 

in Sakon Nakhon Province, Thailand. The age of cattle was about 3-4 years old and the average weight to be slaughtered 

was 650-700 kilograms. The subcutaneous fat was trimmed, vacuum packed cooled to 4oC and transported to livestock 

cooperatives Pon Yang Kham Co., Ltd., Bangkok, Thailand (duration time of 12 h) and kept at -10oC until preparation. 

The trimmed fat was then ground, heated at 90-100°C and filtrated the residues. After that, beef fat was kept in the dark 

bottle, flushed nitrogen and frozen at -10°C until composition analysis. Fatty acid profile analysis was undertaken 

following the method described in Shun and Yun [7]. Gas chromatographic analyses of FAME was performed with an 

Agilent 7890A gas chromatograph (Agilent Technologies Inc., Palo Alto, Ca, USA) fitted with a flame ionization 

detector. The FAME were separated on a HP-88 (100 m × 0.25 mm × 0.2μm film thickness, Supelco, Bellefonte, PA, 

USA). The chromatographic conditions were as follows: the initial column was incubated at 140°C for 5 min and the 

temperature increased by 4°C /min until reaching 240°C. Then a temperature of 240 °C was maintained for 15 min. The 

injection port and detector were maintained at 260°C and 280°C, respectively. The sample was automatically introduced 

into the injector port (volume of 1 μL). The constant flow rate for the carrier gas (nitrogen) was set at 1 mL/min. 

Identification of the fatty acid methyl ester was determined by running reference standards of known methyl esters. Fatty 

acids were expressed in percentage of the sum of identified fatty acids (%wt). 

 

III. RESULTS AND DISCUSSION 

 

The composition of the fatty acids was presented in Table 1. Pon Yang Kham tallow consisted mainly of oleic acid, 

palmitic acid and stearic acid. The result was in correspondence with Angus, Australian, Brahman, Wagyu and Hanwoo 

varieties [1] and Charolais × Thai native cattle cross-breeds (75%:25%) [8]. Pon Yang Kham tallow had oleic acid, 

palmitic acid, stearic acid of 40.05%, 24.39% and 10.81%, respectively. The fatty acids composition was in the same 

trend as fatty acids in Charolais cross-breeds of 36.62%, 24.11% and 19.36%, respectively [8]. High levels of oleic acid 

consisted of dietary and production factor that enhanced the conversion of stearic acid to the oleic acid such as oleic acid 

produced by the ∆9 desaturase in animal tissues to convert saturated fatty acids to monounsaturated fatty acids. Thus, 

the fat softness would be increased, [2]. This phenomenon was supported by the result in Table 1 that Pon Yang Kham 

tallow had MUFA of 47.91% higher than that Charolais cross-breeds tallow of 40.38%, respectively. Moreover, Pon 

Yang Kham tallow had a PUFA to SFA ratio of around 0.06 lower than that Charolais cross-breeds tallow of 0.19 [8]. 

Department of Health in the UK [9] recommended the ratio of PUFA to SFA should be increased to above 0.5 [4, 9]. In 

addition, Pon Yang Kham tallow had saturated fatty acids lower than that Charolais cross-breeds tallow of 40.94% and 

50.06%, respectively. SFA consisted mainly of palmitic acid, stearic acid and myristic acid, while USFA consisted 

mainly of oleic acid, palmitoleic acid, myristoleic acid and linolelaidic acid. Saturated fatty acids had been implicated 



in various cancers and coronary heart disease [4]. For this reason, consumption of Pon Yang Kham was better for health 

concern. 

Table 1 Fatty acids composition of Pon Yang Kham beef tallow 
Fatty acid Percentage 

12:0, Lauric acid 0.22 ± 0.00 

14:0, Myristic acid 4.60 ± 0.03 

14:1, Myristoleic acid  1.71 ± 0.02 

15:0, Pentadecanoic acid 0.36 ± 0.00 

16:0, Palmitic acid 24.39 ± 0.13 

16:1, Palmitoleic acid 5.28 ± 0.03 

17:0, Heptadecanoic acid 0.55 ± 0.01 

17:1, Heptadecenoic acid 0.59 ± 0.00 

18:0, Stearic acid 10.81 ± 0.07 

18:1, n-9 Oleic acid 40.05 ± 0.23 

18:2, n-6t Linolelaidic acid 1.55 ± 0.01 

18:2, n-6c Linoleic acid 0.85 ± 0.01 

20:1, Eicosenoic acid 0.23 ± 0.00 

22:1, n-9 Erucic acid 0.06 ± 0.00 

20:4, n-6 Arachidonic acid 0.04 ± 0.00 

Unidentified 8.70 ± 0.47 

Saturated fatty acids (SFA) 40.94 ± 0.19 

Unsaturated fatty acids (USFA) 50.36 ± 0.29 

Monounsaturated fatty acids (MUFA) 47.91 ± 0.28 

Polyunsaturated fatty acids (PUFA) 2.45 ± 0.02 

Fatty acids are reported as percentages of total fatty acids. 
IV. CONCLUSION 

 

Tallow of Pon Yang Kham beef cattle was composed of 50.4% USFA and 40.9% SFA. USFA consisted mainly of oleic 

acid, palmitoleic acid, myristoleic acid and linolelaidic acid, while SFA consisted mainly of palmitic acid, stearic acid 

and myristic acid. MUFA was a major source of tallow. Moreover, PUFA was also found in the tallow. This would be 

a health benefit for further research to apply this tallow in food application. 
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