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Abstract –This research was aimed at investigating 

the effect of breeds on chicken meat quality and 

purine content. Breast and thigh samples of 

commercial broilers (BR) aged 5 weeks with BW of 

1.55 kg crossbreed Korat chickens (KC) aged 10 

weeks and 1.33 kg of BW and Thai native chicken, 

Pradoo-Hangdum (PH) aged 16 weeks and averaged 

BW of 1.33 kg were collected. They were 

slaughtered in the same manner. Breast and thigh 

samples were collected. Proximate composition 

(moisture, crude protein and crude fat) of breast 

and thigh samples were analyzed. Purine 

composition was quantified using High Performance 

Liquid Chromatography (HPLC). The pH values, 

Meat colour The Warner–Bratzler shear force and 

Water holding capacity were analyzed. 

The KC breast showed the highest protein content 

(P<0.05), while protein of thigh meat was 

comparable among 3 breeds (P>0.05). Breast and 

thigh of KC and PH contained lower fat content 

than those of the commercial broiler. Meat from BR 

showed the lowest shear force (P<0.05). Water 

holding capacity was comparable among breeds. KC 

meat showed the highest lightness (P<0.05). Redness 

and yellowness of KC meat was the highest in both 

breast and (P<0.05). pH were comparable among 3 

breeds (P>0.05).The analyzed purines included 

guanine, hypoxanthine, adenine, and xanthine with 

hypoxanthine being the predominant purine found 

in both muscle. Breast and thigh of PH contained 

the lowest total purine content (P<0.05), while that 

of KC and BR was comparable(P><0.05). 

 

Key Words – Purine composition, broiler, Korat 

chickens, Pradoo-Hangdum native chicken 

 

I. INTRODUCTION 

 

Purines are heterocyclic aromatic organic 

compounds. They are essential for production of 

DNA and RNA and serve as a form of energy for 

cells, proteins, starch, regulations of enzymes, cell 

signaling (Guyton, 2006). Human body can 

synthesize purines and obtain purines from food 

(Guyton, 2006). Uric acid is a product of the 

metabolic breakdown of purine nucleotides 

(Cappuccio et al., 1993). Accumulation of uric in a 

joint or surrounding tissue, causing pain, 

inflammation and swelling, known as gout 

symptom. Chicken meat is known to contain high 

amount of purines (Choi et al., 2005). 

Besides commercial broiler (BR), Korat chickens 

(KC), and Pradoo-Hangdum (PH), native and 

crossbred chicken have been consumed in 

Thailand and Asian countries. PH a native breed, 

rearing in the rural environment, slow growth rate 

makes the quality meat. The meat taste and meat 

tenderness better than BR. KC a cross between 

Thai indigenous chicken Leunghangkhao and BR, 

is a fast growing breed with chewier texture. As 

production of these 2 breeds are growing, 

scientific information regarding meat quality and 

purine content is still limited. This information is 

not only vital for meat quality control and 

processing but also for consumer awareness and 

perception of KC and PH, The objective of this 

study was to investigate meat quality and purine 

content of three chicken breeds, namely BR, KC, 

and PH. 

 

II. MATERIALS AND METHODS 

 

Sample collection - Breast and thigh meat were 

collected from commercial broilers (BR) aged 5 

weeks with an average BW of 1.55 kg, Korat 

crossbred chickens (KC) aged 12 weeks and 

averaged BW of 1.53 kg, Thai native chicken, 

Pradoo-Hangdum (PH) aged 16 weeks and 

averaged BW of 1.51 kg. All birds were raised in 

the intensive system. They were slaughtered in a 

commercial slaughter house with the same manner. 

Breast and thigh samples were collected from 3 

birds/group in 2 replication. Samples were ground 

and kept at -20 ⁰C. 

Proximate composition analysis - Breast and 

thigh meat of all breeds were analyzed for 
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moisture, dry matter, crude protein, fat, and ash 

according to AOAC (1996). 

Meat characteristics - The pH values were 

obtained 45 minute (pH45) and 24 h (pH24) after 

slaughter using SevenGoTM pH meter SG2 

(Mettler Toledo, China). Meat colour (lightness 

(L*), redness (a*), yellowness (b*)) was measured 

at three spots 1 h after slaughter using a chroma 

meter (Konica Minolta CR-410). The Warner–

Bratzler shear force described by Laville (2007). 

Instrumental tenderness was measured on 

Pectoralis major (chicken fillet) using Instron 

texture analyzer (model 5565). Water holding 

capacity according to Committee on Codex 

Specification (1981) 

Determination of purine - Samples were analyzed 

followed by Kaneko et al., (2009). Samples (0.5 g) 

were added 5 ml of of 70% perchloric acid 

(HClO4) and 5 ml of deionized water (DI water), 

incubated at 95 ⁰C for 1 h, cooled in ice until 

temperature reached ambient. Subsequently, pH 

was adjusted to 7.0 with 30% potassium hydroxide 

(KOH). The solutions were centrifuged at 3,500g 

for 15 minute at 4 ⁰C. Supernatants were filtered to 

0.45-µm RC filters and used for the determination 

of purine by High Performance Liquid 

Chromatography (HPLC) (HP 1260, Agilent 

Technologies, USA) equipped with column 

Shodex Asahipak GS-320 HQ (3 µm 150x4.6 mm) 

Thermo Scientific, USA).The mobile phase was 

150 mM sodium dihydrogen phosphate 

(NaH2PO4). The temperature of column was set at 

25 ⁰C, flow rate was 0.5 ml/min. Ten µl of samples 

were injected. The quantity of purine was 

measured at 254 nm. External standards were 

guanine, hypoxanthine, adenine and xanthine. 

Statistical analyses were carried out by SAS (SAS, 

2001) 
 

III. RESULTS AND DISCUSSION 

 

KC breast showed the highest crude protein 

(P<0.05) (Table 1) but no differences were found 

in thigh meat among 3 breeds (P>0.05). 

Pongduang et al. (2013) reported that crude 

protein of BR breast was lower than crossbreed 

chicken breast (P<0.05) but no difference in pure 

breed native chicken (P>0.05). Jaturasitha et al. 

(2008b) reported that crude protein in breast of 

male and female Thai native chickens ranged 23-

24% and 21-22% in thigh meat. Damsawang et al. 

(2010) also reported that crude protein in breast 

meat of BR had an averaged 22.17%. 

 
Table 1 Mean of proximate composition (%wet basis) 

in chickens breast (Br ) and thigh (Th) of 3 different 

breeds. 

 

Sample Broiler Korat Pradoo 

Crude 

protein 

Br 21.8±1.38b 23.0±0.82a 21.4±1.15b 

 Th 20.9±1.44 20.2±1.03 20.8±0.58 

Crude fat Br 1.6±0.03a 1.4±0.05b 1.1±0.04c 

 Th 2.0±0.06a 1.2±0.06b 1.3±0.04b 

Moisture Br 75.1±0.46 74.1±0.96 74.6±1.72 

 

Th 75.9±0.33 76.3±0.85 75.2±0.87 

Ash Br 0.95±0.02b 1.01±0.03b 1.20±0.06a 

 

Th 0.97±0.02b 1.31±0.05a 1.35±0.05a 

Means with different superscript within a row are different 

at P<0.05 

 

Breast and thigh of BR showed the highest crude 

fat (P<0.05, Table 1). Total fat in breast was lower 

than thigh in all breeds because glycogen was the 

main energy source for breast, while fat served as 

the energy source for thigh (Fernandez et al., 

2001). Wattanachant et al. (2008) reported that 

breast and thigh meat of PH contained lower crude 

fat content than BR. Somchan et al. (2014) 

reported that crude fat in breast meat of BR were 

higher than Chee native chickens (total fat was 

0.692 and 0.248 percentage, respectively) 

(P<0.05). 

Moisture content of breast and thigh among 3 

breeds was comparable (P>0.05). Ash content of 

PH breast and thigh was the highest (P<0.05, Table 

1). PH contained the highest inorganic matters in 

the muscle. Okarini et al. 2013. reported that Bali 

indigenous chicken aged 16 - 20 weeks had 

moisture content of 72.14%, crude protein of 

22.32%, crude fat of 1.73% and ash content of 

1.39%. 

Water holding capacity (WHC) and meat pH were 

comparable among 3 breeds (P>0.05, Table 

2).Guan et al. (2013) reported that Ninghai chicken 

(NC), one of the indigenous chicken in China, aged 

16 weeks, had pH of 5.49 and, WBSF of 6.98 kg. 

Wattanachant (2008) reported that pH of native 

chicken meat was lower than BR (P<0.05). 

Warner-Bratzler shear force (WBSF) of KC breast 

was the highest (P<0.05), while that thigh of BR 

was the lowest (P<0.05). Pongduang et al. (2013) 
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reported that WBSF of KC and PH meat (breast 

and thigh) was higher than BR (P<0.05). Higher 

collagen in native chickens could contribute to its 

high WBSF (Wattanachant, 2008). 

KC breast and thigh showed the highest lightness, 

L* (P<0.05, Table 2). Redness (a*) of PH breast 

was the highest (P<0.05), corresponding to the 

highest ash content. It was presumed that PH could 

contain the highest myoglobin with Fe in the 

muscle. Chauychuwong (1993) reported that as 

animals grow older, they accumulated more 

myoglobin and hemoglobin in muscle, leading to 

higher redness (a*). This was in agreement with 

this study which of the age of PH was the oldest. 
 

Table 2 Meat characteristics of breast (Br ) and thigh 

(Th) of 3 different breeds. 

 

Sample Broiler Korat Pradoo 

Water holding 

capacity (%) 

Br 62.8±1.2 59.2±2.7 60.9±2.3 

Th 68.5±5.1 64.8±3.6 67.8±3.0 

Warner-

Bratzler shear 

force (WBSF) 

(kg) 

Br 2.3±0.2c 2.8±0.2a 2.7±0.2b 

Th 2.9±0.2b 3.0±0.1ab 3.1±0.1a 

Meat pH     

pH45 Br 6.1±0.2 6.0±0.1 5.9±0.28 

Th 6.1±0.2 6.0±0.1 6.1±0.22 

pH24 Br 6.0±0.2 5.9±0.1 5.8±0.17 

Th 6.0±0.1 5.9±0.1 5.9±0.20 

Meat color     

Lightness (L*) Br 58.6±0.8b 61.4±1.3a 58.6±1.6b 

Th 53.8±0.7b 57.9±1.0a 53.9±1.6b 

Redness (a*) Br 2.1±0.1b 1.6±0.1c 2.3±0.1a 

Th 9.5±0.6a 8.2±0.1b 9.9±0.6a 

Yellowness (b*) Br 5.6±0.4a 4.0±0.2c 4.5±0.3b 

Th 4.2±0.3a 3.1±0.2b 4.2±0.3a 

Means with different superscript within a row are different at 

P<0.05 

 

Total purine content of breast and thigh of BR and 

KC were higher than PH (P<0.05, Table 3). Total 

purine content in breast was higher than thigh in all 

chicken groups. Pongjanla et al. (2014) reported 

that there was no difference in total purine content 

between BR and KC (p>0.05). 
  

Table 3 Purine content (mg/100g) of chickens breast 

(Br) and thigh (Th) of 3 different chicken breeds. 
Purine 

(mg/100g) 
Sample Broiler Korat Pradoo 

Adenine Br 33.6±1.6a 33.4±2.0a 27.4±1.3b 

 Th 27.8±2.7b 33.1±4.2a 28.3±2.1b 

Guanine Br 35.1±1.8a 42.9±3.4a 21.7±10.2b 

 Th 29.4±2.5b 45.8±7.4a 18.3±3.1c 

Hypoxanth

ine 

Br 124.9±10.2a 103.8±22.8b 89.5±19.8c 

 Th 91.2±12.6a 87.8±22.6a 69.3±2.6b 

Xanthine Br 3.1±0.3bc 1.3±1.9c 4.0±1.1ab 

 

Th 5.7±1.8a 3.1±2.1b 6.7±3.3a 

Total Br 196.6±11.9a 181.3±20.5a 142.6±27.5b 

 

Th 154.1±7.7a 169.8±17.9a 122.7±4.0b 

Means with different superscript within a row are different 

at P<0.05 

 

Purine content was typically associated with 

muscle with high protein content (Choi et al., 

2005). Koulouris (2015) reported that BR breast 

showed total purine content of was 175 mg/100 g 

and that of thigh meat was 110 mg/100 g. In 

growing chickens (aged 3-6 weeks), they were 

received high protein diet (19% crude protein) 

compared to 15% crude protein of PH aged 16 

weeks. High protein intake of BR could 

contributed to high total purine in BR muscle. 

Eldaghayes et al. (2010) reported that Gout in 

growing layers was attributed to high concentration 

of crude protein and calcium in diet (23.47% crude 

protein and 3.5% calcium). 

Hypoxanthine was the major purine in all samples. 

BR showed the highest hypoxanthine in meat 

because pH24 of BR meat was higher than KC and 

PH. The rate of hypoxanthine production increased 

with increasing pH in pork (Tikk et al.; 2006) and 

in beef (Lee and Webster, 1963) 

 

IV. CONCLUSION 

 

Chicken breeds appeared to affect quality and 

chemical composition of breast and thigh. KC 

breast had the highest crude protein. KC and PH 

meat (breast and thigh) had the lowest crude fat. 

BR breast and thigh showed the lowest WBSF, 

implying the soft texture. KC breast and thigh 

exhibited the highest L*. The a* value of PH 
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breast was the highest, implying high myoglobin 

and hemoglobin in meat. PH breast and thigh 

contained the lowest purine content. 
 

ACKNOWLEDGEMENTS 

 
The authors would like to thank The Thailand Research 

Fund (TRF) for financial support for this study.  

 

REFERENCES 

 
AOAC. (1996). Officail methods of analysis. 

association of official analytical chemists, 

Arlington, VA. 

Cappuccio, F., Strazzullo, P., Farinaro, E. & Trevisan, 

M. (1993). Uric acid metabolism and tubular 

sodium handling. Results from a population-based 

study. JAMA 270 (3): 354–359.  

Chauychuwong, N. (1993). Comparative study on beef 

cattle fattening performance, carcass quality and 

economic return of 5 beef breeds available in 

Thailand. Philosophy degree, Kasetsart University, 

Bangkok. 

Choi, H. K., Liu, S. & Curhan, G. (2005). Intake of 

purine-rich foods, protein, and dairy products and 

relationship to serum levels of uric acid: the Third 

National Health and Nutrition Examination 

Survey." Arthritis Rheum. 52 (1): 283-289. 

Committee on Codex Specification. (1981). Food 

Chemical Codex (3rd ed). Washington DC: 

National Academy Press. 

Damsawang, K., Wattanachant, C., Wattanasit, S. & 

Itharat, A. (2010). Effect of crude turmeric extract 

(Curcuma longa linn.) supplementation on meat 

quality of broilers. J Sci Technol MSU 29 (3): 

308-315 

Eldaghayes, I. M., Hamid, M. A., El-Attar, S. R. & 

Kammon, A. M. (2010). Pathology of gout in 

growing layers attributed to high calcium and 

protein diet. E-International Scientific Research 

Journal 2 (4): 297-302 

Fernandez, X., Sante, V., Baeza, E., Lebihan-Duval, E., 

Berri, C., Remignon, H., Babil, R., Lepottier, G., 

Millet, N., Berge P. & Astruc, T. (2001). Post 

mortem muscle metabolism and meat quality in 

three genetic types of turkey. Poult. Sci. 42: 462-

469 

Guan, L., Lyu, F., Chen, X., Ma, J. & Xiao, C. (2013). 

Meat quality traits of four Chinese indigenous 

chicken breeds and one commercial broiler stock. J 

Zhejiang Univ Sci B 14 (10): 896–902. 

Guyton, A. C. (2006). Textbook of medical physiology. 

Philadelphia, Pennsylvannia: Elsevier Publications. 

p. 37.  

Jaturasitha, S., Kayan, A. & Wicke, M. (2008b). 

Carcass and meat characteristics of male chickens 

between Thai indigenous compared with improved 

layer breeds and their crossbred. Arch. Tierz., 

Dummerstorf 51: 283-294 

Kaneko, K, Yamanobe, T. & Fujimori, S. (2009). 

Determination of purine contents of alcoholic 

beverages using high performance liquid 

chromatography. Biomed. Chromatogr 23: 858–

864. 

Koulouris, S. (2015). Gout and chicken. [Online] 

http://goutandyou.com/gout-and-chicken/ 

Lee, C. A. & Webster, H. L. (1963). Studies on beef 

quality. X. CSIRO Aust. Div. Fd Preserv. tech. 

Pap. No. 30. 

Laville, E., Sayd, T., Terlouw, C., Chambon, C., Damon, 

M., Larzul, C., Leroy, P., Glénisson, J. & Chârel, P.  

(2007). Comparison of sarcoplasmic proteomes 

between two groups of pig and muscles selected 

for shear force of cooked meat. J. Agric. Food 

Chem. 55: 5834-5841. 

Pongduang, U., Leotaragul, A., Pianmongkol, A., 

Thakeow, P. & Jaturasitha, J. (2013). Tenderness 

of Pradu Hang Dam Chiang Mai 1, Pradu Hang 

Dam’s crossbred and broiler. Khon Kaen Agr. J. 

41 (1): 21-26 

Pongjanla, S., Suttinon, T., Molee, A. & 

Yongsawatdigul, J. (2014). Comparative study on 

meat quality of Korat chicken and commercial 

broiler.  In Proceedings 5
th

 of Meat Science and 

Technology (pp. 25-26), 25-26 July 2014, 

Bangkok, Thailand. 

Okarini, I. A., Purnomo, H., Aulanni’am & Radiati, L. E. 

(2013). Proximate, total phenolic, antioxidant 

activity and amino acids profile of Bali indigenous 

chicken, spent laying hen and broiler breast fillet. 

International Journal of Poultry Science 12 (7): 

415-420 

SAS. (2001). Version 8.02. Statistical Analysis System 

Institute Inc. Cary, North Carolina. 

Somchan,T., Ruangwittayanusorn, K., Promket, D. & 

Chumpawadee, S. (2014). Study of meat quality in 

crossbred Thai native chickens (Chee). Khon Kaen 

Agr. J. 42(1): 340-344 

Tikk, M., Tikk, K., Tørngren, M. A., Meinert, L., 

Aaslyng, M. D., Karlsson, A. H. & Andersen, H.J. 

(2006). Development of inosine monophosphate 

and its degradation products during aging of pork 

of different qualities in relation to basic taste and 

retronasal flavor perception of the meat. J Agric 

Food Chem 54(20): 7769-7777. 

Wattanachant, S. (2008). Factors affecting the quality 

characteristics of Thai indigenous chicken meat. 

Suranaree J. Sci. Technol. 15(4): 317-322 

 


