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Abstract: Serum profile is generally considered as comprehensive data 
which directly reflected animal health and their potential resistance to 
environmental, nutritional and pathological stress. The present study aimed to 
provide physiological reference values for selected biochemical parameters in Noi 
chickens, a famous Vietnamese native breed, at 56 days old. The collected blood 
samples of 355 Noi birds (164 males and 191 females) were used to evaluate 
biochemical serum profile. Glucose, total protein, albumin, globulin, 
albumin/globulin ratio, triglycerides, cholesterol, creatinine, and uric acid in the 
serum were measured. The variation in these values arising from different sexes 
was also investigated. The results indicated that there were no differences (P>0.05) 
in the assessed indices between male and female Noi chickens. In overall for the 
whole group, these values were obtained as 250.86 mg/dL, 7.34 g/dL, 3.40 g/dL, 
3.94 g/dL, 1.75, 148.54 mg/dL, 190.86 mg/dL, 0.44 mg/dL, and 1.44 mg/dL, 
respectively. The relationship among the biochemical parameters showed relatively 
low coefficients (r=0.79 in maximum). The females obtained higher correlation 
coefficients between levels of total protein and glucose (r=0.42) as well as between 
total protein and globulin (r=0.79), compared to the males. It was concluded that 
the male and female chickens performed similar values of serum indices. The 
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contribution of this study might expand the knowledge on the biochemical profile 
and improved breeding strategies of Vietnamese indigenous Noi chickens. 

Key words: Noi chickens, biochemical parameters, serum indices, 
correlation coefficients. 
 

Introduction 
 
Indigenous chickens are an important source of high quality protein, 

accounting for the majority of the local production of chicken meat as well as 
contributing to food security in the rural and peri-urban areas (Assan, 2015). Local 
population of Noi chickens which has been long-established in Vietnam, is known 
to be well-adapted to the harsh environment conditions (Quyen, 2008). The growth 
performances and some quantitative genetic traits of this breed were reported by 
various researchers. However, these traits are greatly influenced by sex, age and 
season (Giang et al., 2018; Giang et al., 2019; Khoa et al. 2019a,b). At the stage 
of 0-28 days old, Noi chick daily consumed 16.54 g of feed to gain a weight of 
6.98 g /day, with the feed conversion ratio was 2.37. Their skeleton (wings and 
keel lengths) rapidly developed within the first week of life, followed by the 
development of muscle tissues (breast and thigh diameters) in the second week of 
age (Khoa et al., 2019a). At latter stage of age (28-84 days old), males and females 
of Noi chickens performed significant differences in feed intake, body weight, and 
some morphological dimensions, such as lengths of beak, thigh, shank, as well as 
diameters of breast and thigh (Khoa et al., 2019b). According to Giang et al. 
(2018, 2019), Noi chickens were adapted and grew well in both semi-intensive 
backyard and confined systems. After 14 weeks of age, the chickens weighed at 
1,779 g/bird and gained around 17.82 g/day in the whole period. Males presented 
higher yield of carcass but there are no significant differences in carcass ratio as 
well as the proportion of other edible parts between males and females. At the 
stage of 0-28 days old, Noi chick daily consumed 16.54 g of feed to gain a weight 
of 6.98 g /day, with the feed conversion ratio was 2.37. Their skeleton (wings and 
keel lengths) rapidly developed within the first week of life, followed by the 
development of muscle tissues (breast and thigh diameters) in the second week of 
age (Khoa et al., 2019a).  

Wide spread distribution of Noi chickens demonstrates a need to improve 
appropriate breeding approaches based on their morphological and physiological 
characteristics. Blood haematological and biochemical profile is generally 
considered as a comprehensive data and an ideal indicator of production and health 
status of many species. Changes in haematological and biochemical traits, in turn, 
directly reflected potential resistance of animal to environmental, nutritional and 
pathological stress (Chikumba et al., 2013; Shanmugam et al., 2017; Kongroi and 
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Likitdacharote, 2019). These indicators are different among bird genotypes, sex, 
age, nutrition, stocking density and other stress-creating factors (Pires et al., 2007; 
Ibrahim et al., 2012; Khawaja et al., 2013; Attia et al., 2017; Parveen et al., 2017; 
Mosleh et al., 2018). Although the reference ranges for avian haematological and 
biochemical profiles has been well published, mainly in commercial broilers and 
layers (Gyenis et al., 2006; Tabeekh, 2016; Adeleyea et al., 2018; Al-Rubaee, 
2018), there are still limited data on the biochemical profile of Vietnamese 
indigenous Noi chicken breed. This study, therefore, aimed at determining normal 
baseline values for some biochemical parameters in male and female Noi chickens 
at 56 days of age. 
 
Materials and Methods 

 
A total of 355 broilers (164 males and 191 females) of Noi breed were 

used in the study. The birds were raised at the Can Tho Center for Breeds of Seed, 
Livestock and Fish as previously described by Khoa et al. (2019a; 2019b). At the 
time point of 56 days old, approximately 3.0 mL blood specimens were taken from 
the brachial vein of each bird by using a syringe needle and gently mixed in a 
heparinized tube. The samples were, then, kept on ice in a cool container to avoid 
protein denaturation. All they were used to analyze serum biochemical properties 
such as glucose, total protein, albumin, globulin, triglycerides, cholesterol, 
creatinine, and uric acid within 2 hours after sampling by using the Biochemical 
Systems 3000 Evolution (Biomedical Systems International-BSI, Italia) with 
chemicals and kits of Erba Mannheim (Germany) according to theirs protocols and 
instructions at Veterinary Clinic, Can Tho University. The ratio of albumin to 
globulin (A/G) was calculated by dividing the concentration of albumin and 
globulin fractions. 

Briefly, serum was separated by centrifuging at 900 rpm for 2 minutes and 
stored in the freezer at −20oC for further analysis. The serum was allowed to thaw 
under room temperatures before subsequent analyses.  

The different biochemical parameters in male and female chickens were 
statistically analyzed using GLM procedures within Minitab 16 software. Data 
were expressed as means ± standard deviation (x ± SD) for each sex. The means 
were considered significant when the P-value were less than 0.05. Pearson’s 
correlation coefficients (r) were used to evaluate the relationship among the 
biochemical parameters of Noi chickens. 

Results and discussion 
Biochemical Parameters 

The concentration of different serum constituents is shown in Table 1. 
There were no differences (P>0.05) in glucose, total protein, albumin, globulin, 
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albumin/globulin ratio, triglycerides, cholesterol, creatinine, and uric acid and 
between male and female Noi chickens. In overall for the whole group, these 
values were obtained as 250.86 mg/dL, 7.34 g/dL, 3.40 g/dL, 3.94 g/dL, 1.75, 
148.54 mg/dL, 190.86 mg/dL, 0.44 mg/dL, and 1.44 mg/dL, respectively. The main 
metabolite of animal metabolism is glucose, which is the primary energy substrate 
for animal activities, especially for the brain functions, is stored as glycogen in 1 - 
5% in liver 1% in muscles (Fuller, 2004). In this study, sex did not affect the levels 
of serum glucose. However, the mean values for serum glucose was within the 
normal range as earlier reported by Dong et al. (2015) and Kalita et al. (2018). It 
also found that commercial broiler chickens had a significantly higher glucose 
content (253.28 mg/dL) than that of indigenous chickens (210.55 mg/dL) which 
might be due to the consumption of rich-grain diet (Kalita et al., 2018).  

 
Table 1. Difference of observed between genders 

 

Traits  Overall Male (n = 164) Female (n = 191) SEM P 
Glucose (mg/dL) 249.01 ± 45.23 252.49 ± 45.12 3.41 0.471 250.86 ± 45.14 
Total protein (g/dL) 7.25 ± 1.54 7.41 ± 1.47 0.11 0.317 7.34 ± 1.50 
Albumin (g/dL) 3.33 ± 1.28 3.46 ± 1.19 0.09 0.316 3.40 ± 1.23 
Globulin (g/dL) 3.93 ± 1.72 3.95 ± 1.93 0.14 0.886 3.94 ± 1.84 
A/G ratio 1.64 ± 3.42 1.85 ± 6.28 0.39 0.701 1.75 ± 5.11 
Triglycerides (mg/dL) 148.34 ± 14.74 148.72 ± 14.48 1.10 0.805 148.54 ± 14.58 
Cholesterol (mg/dL) 190.27 ± 45.14 191.39 ± 44.85 3.39 0.815 190.86 ± 44.93 
Creatinine (mg/dL) 0.45 ± 0.10 0.44 ± 0.10 0.01 0.537 0.44 ± 0.10 
Uric acid (mg/dL) 1.45 ± 0.49 1.43 ± 0.43 0.03 0.729 1.44 ± 0.46 

A/G: Albumin/Globulin ratio. 
Values bearing different superscripts within sex differed significantly (P<0.05).  

 
While the total protein is one of the criteria to identify the status of the 

animal body, serum protein that plays a key role in maintaining the osmotic 
pressure, is considered as an immediate alternative source of essential amino acids. 
Level of serum albumin also directly contributes to the process of tissue 
regeneration in the animal growth stage. The level of total protein found in Noi 
chickens (7.25-7.41 g/dL) is similar to that shown in five breeds of Nigerian 
indigenous chickens (6.43-7.93 g/dL) reported by Ibrahim et al. (2012) but higher 
than those shown in Ross 308 (3.2-3.4 g/dL) (Al-Rekabi et al., 2018) and in local 
Saudi chickens during summer season (3.3-3.8 g/dL) (Albokhadaim, 2012). As 
shown in Table 1, the total protein of female Noi birds was comparable to males. 
The result is disagreeing with finding of Simaraks et al. (2004), who found that 
total protein of female Thai indigenous chickens was higher than that in males.  
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The total serum or plasma protein and its fractions can be extremely 
variable in avian species. Changes in the levels of the fractions depend on both 
internal and external, revealing the physiological role of total protein (Tóthová et 
al., 2019). In term of quality, albumin is the most important protein in the serum or 
plasma and therefore, this is the favourable source of essential amino acids for the 
tissue synthesis to increase body mass, particularly during fattening (Filipović et 
al., 2007; Tóthová et al., 2019). The present study on Noi chickens revealed a 
relatively constant level of serum albumin between males and females (P>0.05), 
ranging from 3.33 to 3.46 g/dL (Table 1). According to Kalita et al. (2018), serum 
albumin might increase when the amount of protein exceeds the amount required 
for growth and maintenance. Globulin level has been used as indicator of immune 
responses and sources of antibody production (Tothova et al., 2016). The similar 
values in serum globulin found in males and females suggest that both sexes have 
the similar health status at the age examined. The higher level of globulin 
concentration (3.94 g/dL) might confer higher capacity in disease resistance of 
indigenous Noi chickens compared to broiler in other studies (Dong et al., 2015; 
Rasheed and Olusegun, 2017; Al-Rubaee, 2018). The changed proportion of 
albumin and globulin in the evaluated sex groups of Noi chickens was reflected in 
the changed A/G ratio with higher value was found in the females (1.85) compared 
to the males (1.64). However, the difference was not significant (P>0.05).  

Lipid metabolites are strongly associated to energy metabolism. According 
to Attia et al. (2017), level of plasma cholesterol of slow-growing chickens was 
decreased by feeding restriction regime (85% and 70 % of the energy compared to 
the control diet). The concentration of serum triglycerides and cholesterol of Noi 
chickens was 148.54 mg/dL and 190.86 mg/dL, respectively, with no significant 
difference between sexes (Table 1), similar to the report in pheasant by Simaraks et 
al. (2004). However, these levels were higher than those in the indigenous Iran 
chickens (152.60-167.60 mg/dL) (Abdi-Hachesoo et al., 2011). All chickens in this 
study were fed by the same diets which might result in the similar values of 
triglycerides and cholesterol in both sexes. Saklani et al. (2019), on contrary 
observed significant difference in male and female birds of native chicken of 
Himachal Pradesh.  

Like urea, creatinine, a waste substance generated from the muscle 
metabolism, which range of normalcy is substantially maintained by kidney (Wyss 
and Kaddurah-Daouk, 2000). The interaction of sex on the serum creatinine is not 
significant (P>0.05) and in overall the creatinine of Noi chickens valued at 0.44 
mg/dL (Table 1), suggesting a better utilization of protein in the diet. Different 
from mammals, in birds, uric acid, the main end-product of protein and purine 
metabolism, is excreted via faeces. It is relatively less toxic in comparison to 
ammonia and urea (Barsoum and El-Khatib, 2017). The results showed sex did not 
affect (P>0.05) the concentration of serum uric (1.45 mg/dL in males vs. 1.43 
mg/dL in females). Contradictory result is found by Simaraks et al. (2004), who 
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found that sex may result in the increased concentration of serum uric in Thai 
indigenous birds. The disagreement with these previous studies may be due to 
difference in the genetic variation among breeds and ages of the broiler chickens 
used in the current experiment. 

 
Table 2.  Pearson’s correlation coefficient (r) among the biochemical parameters of Noi 
chickens at 56 days of age 
Traits Glucose Total 

protein Album. Globulin A/G ratio Triglycer. Cholester. Creatinine Uric 
acid 

Male and female animals 
Glucose 1.00 0.36*** -0.03NS 0.34*** -0.16* 0.20** -0.06NS 0.02NS 0.10NS 

Total protein 0.42*** 1.00 0.26*** 0.69*** -0.17* 0.39*** -0.02NS 0.01NS 0.24** 

Albumin -0.06NS -0.05NS 1.00 -0.51*** 0.52*** 0.24** 0.12NS -0.04NS 0.13NS 

Globulin 0.36*** 0.79*** -0.65*** 1.00 -0.54*** 0.17* -0.12NS 0.04NS 0.12NS 

A/G ratio -0.14NS -0.24*** 0.22** -0.32*** 1.00 0.01NS 0.14NS -0.05NS 0.03NS 

Triglycerides 0.27*** 0.24*** 0.09NS 0.13NS -0.01NS 1.00 0.05NS -0.16* 0.20** 

Cholesterol 0.24*** 0.13NS 0.05NS 0.06NS 0.04NS 0.23*** 1.00 0.02NS 0.04NS 

Creatinine -0.10NS -0.18** 0.14* -0.22** 0.05NS -0.20** 0.06NS 1.00 -0.04NS 

Uric acid 0.32*** 0.18** -0.16* 0.23*** -0.02NS 0.02** 0.08NS -0.08NS 1.00 

Overall (male + female) 
Glucose 1.00         

Total protein 0.39*** 1.00        

Albumin -0.04NS 0.11* 1.00       

Globulin 0.35*** 0.74*** -0.58*** 1.00      

A/G ratio -0.14** -0.21*** 0.30*** -0.37*** 1.00     

Triglycerides 0.24*** 0.31*** 0.16** 0.14** -0.001NS 1.00    

Cholesterol 0.10NS 0.06NS 0.09NS -0.01NS 0.07NS 0.14** 1.00   

Creatinine -0.05NS -0.09NS 0.05NS -0.11* 0.02NS -0.18*** 0.04NS 1.00  

Uric acid 0.21*** 0.21*** -0.01NS 0.18*** -0.004NS 0.20*** 0.06NS -0.06NS 1.00 
A/G: Albumin/Globulin ratio. 
Values bearing different superscripts within sex differed significantly (P<0.05). 
*=significant at P<0.05, **=significant at P<0.01, ***=significant at P<0.001, NS= non-significant.  
Male: above diagonal line break; Female: below the diagonal break. 

 
Correlation of the biochemical parameters  

The relationship among the biochemical parameters are presented in Table 
2, showing relatively low coefficients (0.79 in maximum). Although sex was 

 



Serum biochemical properties of vietnamese indigenous noi … 
 

 

335 

unclear factor, female chickens obtained higher coefficients between levels of total 
protein and glucose (r=0.42, P<0.001) as well as between total protein and globulin 
(r=0.79, P<0.001), compared to the males. It also showed that Tables 2 also 
revealed the correlations among the serum characteristics in overall for both sexes. 
In this study, it was not noticed any significant relationships among the values of 
A/G ratio, cholesterol and creatinine. However, it is found that the serum globulin 
was possibly correlated to the total protein (r=0.74, P<0.001), rather than the 
albumin levels (r=0.11, P<0.05). There was a positive correlation between A:G 
ratio and albumin (r=0.30, P<0.001), demonstrating that the decrease in albumin is 
also related to decrease in A:G ratio. On the contrary, globulin was negative 
correlate to the A/G ratio (r=-0.37, P<0.001).  

 
Conclusion 

The results provide new information about selected biochemical 
parameters in clinically. The results suggested that sex of Noi chickens was not 
influence the metabolic values. Therefore, these biochemistry values could be used 
as additional information for evaluation of Noi chickens. 
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Rezime 
 
Profil seruma se obično smatra sveobuhvatnom informacijom koja direktno 
odražava zdravstveno stanje životinja i njihovu potencijalnu otpornost na 
okruženje, prehrambene i patološke stresove. Ova studija imala je za cilj da pruži 
fiziološke referentne vrednosti za odabrane biohemijske parametre kod pilića Noi, 
poznate nativne rase iz Vijetnama, u uzrastu od 56 dana. Sakupljeni uzorci krvi 355 
pilića Noi (164 muških i 191 ženskih grla) korišćeni su za procenu biohemijskog 
profila seruma. Izmereni su glukoza, ukupni protein, albumin, globulin, odnos 
albumina i globulina, trigliceridi, holesterol, kreatinin i mokraćna kiselina u 
serumu. Takođe je ispitivana varijacija u tim vrednostima kod različitih polova. 

 



Nguyen Tuyet Giang et al. 
 

 

336 

Rezultati su pokazali da nisu postojale razlike (P> 0,05) u procenjenim indeksima 
između muških i ženskih pilića Noi. Generalno, za celu grupu, dobijene su sledeće 
vrednosti: 250.86 mg/dL, 7.34 g/dL, 3.40 g/dL, 3.94 g/dL, 1.75, 148.54 mg/dL, 
190.86 mg/dL, 0.44 mg/dL, i 1.44 mg/dL, respektivno. Odnos među biohemijskim 
parametrima pokazao je relativno niske koeficijente (r = 0,79 maksimalno). Ženska 
grla su imala veće koeficijente korelacije između nivoa ukupnog proteina i glukoze 
(r = 0,42), kao i između ukupnog proteina i globulina (r = 0,79), u poređenju sa 
muškim pilićima. Zaključeno je da su muški i ženski pilići imali slične vrednosti 
indeksa u serumu. Doprinos ove studije mogao bi proširiti znanje o biohemijskom 
profilu i poboljšati strategije uzgoja autohtonih vijetnamskih Noi pilića.  
 
Ključne reči: Noi pilići, biohemijski parametri, indeksi seruma, koeficijenti 
korelacije. 
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